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CERTIFICATION 
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its calibration measurements are traceable to the United States National Bureau of 
Standards, to the extent allowed by the Bureau's calibration facility, and to the calibration 
facilities of other International Standards Organization members. 

WARRANTY AND ASSISTANCE 



This Hewlett-Packard product is warranted against defects in materials and workmanship 
for a period of one year from the date of shipment. Hewlett-Packard will, at its option, 
repair or replace products which prove to be defective during the warranty period pro- 
vided they are returned to Hewlett-Packard, and provided the preventive maintenance 
procedures in this manual are followed. Repairs necessitated by misuse of the product 
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SAFETY CONSIDERATIONS 



GENERAL 

This is a Safety Class I instrument. This instrument has been designed and tested according to 
EC Publication 348, "Safety Requirements for Electronic Measuring Apparatus." 

OPERATION 

BEFORE APPLYING POWER verify that the power transformer primary is matched to the 
available line voltage and the correct fuse is installed (see Section II). Make sure that only 
fuseswith the required rated current and of the specified type (normal blow, timedelay, etc.) are 
used for replacement. The use of repaired fuses and the short-circuiting of fuseholders must 
be avoided. 

SERVICE 

Although this instrument has been designed in accordance with international safety standards, 
this manual contains information, cautions, and warnings which must be followed to ensure 
safe operation and to retain the instrument in safe condition. Service and adjustments should 
be performed only by qualified service personnel. 

Any adjustment, maintenance, and repair of the opened instrument under voltage should be 
avoided as much as possible and, when inevitable, should be carried out only by a skilled person 
who is aware of the hazard involved. 

Capacitors inside the instrument may still be charged even if the instrument has been discon- 
nected from its source of supply. 

Whenever it is likely that the protection has been impaired, the instrument must be made in- 
operative and be secured against any unintended operation. 
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WARNING 



IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTOTRANS- 
FORMER (FOR VOLTAGE REDUCTION) MAKE SURE THE COMMON 
TERMINAL IS CONNECTED TO THE EARTHED POLE OF THE POWER 
SOURCE. 



WARNING 

BEFORE SWITCHING ON THE INSTRUMENT, THE PROTECTIVE EARTH 
TERMINALS OF THE INSTRUMENT MUST BE CONNECTED TO THE 
PROTECTIVE CONDUCTOR OF THE (MAINS) POWER CORD. THE 
MAINS PLUC SHALL ONLY BE INSERTED IN A SOCKET OUTLET PRO- 
VIDED WITH A PROTECTIVE EARTH CONTACT. THE PROTECTIVE 
ACTION MUST NOT BE NEGATED BY THE USE OF AN EXTENSION 
CORD (POWER CABLE) WITHOUT A PROTECTIVE CONDUCTOR 
(GROUNDINC). 



WARNING 

THE SERVICE INFORMATION FOUND IN THIS MANUAL IS OFTEN 
USED WITH POWER SUPPLIED AND PROTECTIVE COVERS REMOVED 
FROM THE INSTRUMENT. ENERGY AVAILABLE AT MANY POINTS 
MAY, IF CONTACTED, RESULT I N PERSONAL INJURY. 



CAUTION 

BEFORE SWITCHING ON THIS INSTRUMENT: 

1. MAKE SURE THE INSTRUMENT IS SET TO THE VOLTAGE OF 
THE POWER SOURCE. 

2 ENSURE THAT ALL DEVICES CONNECTED TO THIS INSTRU- 
MENT ARECONNECTED TO THE PROTECTIVE (EARTH) GROUND. 

3. ENSURE THAT THE LINE POWER (MAINS) PLUC IS CONNEC- 
TED TO A THREE-CONDUCTOR LINE POWER OUTLETTHAT HAS 
A PROTECTIVE (EARTH) GROUND. (GROUNDINC ONE CON- 
DUCTORO FA TWO-CON DUCTOROUTLETISNOTSUFFICIENT.) 

4 MAKE SURE THAT ONLY FUSES WITH THE REQUIRED RATED 
CURRENT AND OF THE SPECIFIED TYPE (NORMAL BLOW, 
TIME DELAY, ETC.) ARE USED FOR REPLACEMENT. THE USE 
OF REPAIRED FUSES AND THE SHORT-CIRCUITING OF FUSE 
HOLDERS MUST BE AVOIDED. 



Model 5004A 
General Information 




Figure 7-7. Model 5004A Signature Analyzer 
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SECTION I 
GENERAL INFORMATION 



1-1. INTRODUCTION 

1-2. This operating and service manual contains information needed to operate, test, and 
service the Hewlett-Packard Model 5004A Signature Analyzer. Figure 7-7 shows the 5004A. 

1-3. SAFETY CONSIDERATIONS 

1-4. The 5004A Signature Analyzer is a Safety Class I instrument. This instrument has been 
designed according to international safety standards. 

1-5. This operating and service manual contains information, cautions, and warnings which 
must be followed by the user to ensuresafeoperation and keep the instrument i n safe condition. 

1-6. OPTIONS (LINE VOLTAGES) 

1-7. Options for the 5004A are the four possible line voltage settings for the instrument. (Any 
5004A may be set for any of the four line voltages, but the cabinet must be opened to change 
the line voltage setting.) The four option numbers are the same as the corresponding line volt- 
ages: 100, 120, 220, and 240, (e.g., Option 120 is for 120 Volt line supply). The procedure to 
change the line voltage setting is given in Section V. 

1-8. INSTRUMENTS COVERED BY MANUAL 

1-9. Attached to the instrument is a serial number plate. The serial number is in the form: 
00O0AOO0O0. It is in two parts; the first four digits and the letter are the serial prefix and the 
last five digits are the suffix. The prefix is the same for all identical instruments; it changes only 
when a change is made to the instrument. The suffix however, is assigned sequentially and is 
different for each instrument. The contents of this manual apply to instruments with the serial 
number prefix(es) listed under SERIAL NUMBERS on the title page. 

1 -10. An instrument manufactured after the printing of this manual may have a serial number 
prefix that is not listed on the title page. This unlisted serial number prefix indicates the instru- 
ment is different from those described in this manual. The manual for this newer instrument 
is accompanied by a yellow Manual Changes supplement. This supplement contains "change 
information" that explains how to adapt the manual to the newer instrument. 

1-11. In addition to changeinformation, the supplementmay contain information for correcting 
errors in the manual. To keep this manual as current and accurate as possible, Hewlett-Packard 
recommends that you periodically request the latest Manual Changes supplement. The supple- 
ment for this manual is identified with the manual print date and part number, both of which 
appear on the manual title page. Complimentary copies of the supplement are available from 
Hewlett-Packard. 

1-12. For information concerning a serial number prefix that is not listed on the title page or 
in the Manual Changes supplement, contact your nearest Hewlett-Packard office. 

1-13. SPECIFICATIONS 

1-14. Overall specifications for the 5004A are given in Table 1-7. 
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Table 1-1. Specifications 

DISPLAY: 

Signature: Four-digit hexadecimal. Characters 0,1, 2, 3,4, 5,6, 7,8,9,A,C,F,H,P,U. 
GATE, UNSTABLE SIGNATURE indicators: Panel Lights. Stretching: 100 millisconds. 
Probe-tip indicator: Light indicates high, low, bad-level, and pulsing states. 

Minimum pulsewidth: 10 nanoseconds. Stretching: 50 milliseconds. 

PROBABILITY OF CLASSIFYING CORRECT DATA STREAM AS CORRECT: 100%. 
PROBABILITY OF CLASSIFYING FAULTY DATA STREAM AS FAULTY: 99.998%. 
MINIMUM GATE LENGTH: One clock cycle. 

MINIMUM TIMING BETWEEN GATES (from last STOP to next START): One clock cycle. 
DATA PROBE: 

Input Impedance: 50 Kfl to 1.4 Volt, nominal. Shunted by 7 pF, nominal. 

Threshold: Logic one: 2.0 Volt +.2 -.3. Logic zero: .8 Volt, +.3 -.2. 

Setup Time: 15 nanoseconds, with .2 volt over-drive. (Data required to be valid at least 

15 nanoseconds before selected clock edge.) 
HoldTime:Onanoseconds.(Datarequired tobe held until occurrence of selected clock edge.) 

GATING INPUT LINES: 

START, STOP, CLOCK inputs: Input Impedance: 50 Ktl to 1.4 volt, nominal. Shunted by 
7pF, nominal. Threshold: 1.4 volt k.6 ( vJIt hysteresis, typical). 

START, STOP inputs: 

Setup Time: 25 nanoseconds. (START, STOP to be valid at least 25 nanoseconds before 
selected clock edge.) 

Hold Time: Zero nanoseconds(START, STOP to be held until occurrence of selected clock edge). 

CLOCK INPUT: 
Maximum clock frequency: 10 MHz. 

Minimum Clock Time in High or Low State: 50 nanoseconds. 

VOLTAGE OVERLOAD PROTECTION: All inputs ±150 volts continuous. 

k250 volts intermittent. 
250 volts ac for 1 minute. 

OPERATING ENVIRONMENT: 

Temperature: 0— 55°C. 
Relative Humidity: 95% at 40°C. 
Altitude: 4,600M. 

POWER REQUIREMENTS: 
Option 100: 100V ac line, +5%, -10%, 48—440 Hz 
Option 120: 120V ac line, +5%, -10%, 48—440 Hz 
Option 220: 220V ac line, +5%, -10%, 48-66 Hz 
Option 240: 240V ac line, +5%, -10%, 48-66 Hz 

WEIGHT: Net: 25 kg, 5.5 lbs. Shipping: 7.7 kg, 17 lbs. 

DIMENSIONS: 

90 mm high x 215 mm wide x 300 mm deep (3% in. x 5% in. x 12 in.) 
Dimensions exclude tilt bale, probes, and pouch. 



1-15. DESCRIPTION OF 5004A SIGNATURE ANALYZER 

1-16. The HP Model 5004A Signature Analyzer is a test instrument for troubleshooting com- 
plex electronic logic circuits. It uses the signature analysis technique of troubleshooting. 

1-17. Signature Analysis 

1-18. Signature analysis is a method of troubleshooting complex electronic logic circuits to 
the individual component level. To use signature analysis with the 5004A, the unit to be tested 
must have certain characteristics included with the original design. Typically a logic product 
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intended for signature analysis troubleshooting will have a programmed controller and astored 
short test program that can exercise most of the unit. Usually the test program is started by a 
"self-test" mode of the instrument. With the test program running, the 5004A (connected to 
the unit being tested) will display a unique hexadecimal signature for each signature analysis 
test point in the unit being tested. The 5004A requires four signals from the unit being tested: 
Clock, Start, Data, and Stop. The CLOCK signal synchronizes the two instruments. The exactly 
repetitive START and STOP signals define a window during which the DATA signal is being re- 
ceived by the 5004A. After the STOP signal the 5004A displays the unique hexadecimal signa- 
ture of the data received. 

1-19. ACCESSORIES SUPPLIED 

1-20. The accessories supplied with the 5004A are shown in Figure 1-1, 

a Depending on the customer's location, the line power cable may be supplied with one 
of four line (mains) connectors. Refer to the "Power Cable" paragraph in Section ||. 

b. Five detachable "grabber" test connectors are supplied with the 5004A. Refer to Sec- 
tion III for a description and use. 

c. One ground wire for the data probe is supplied with the 5004A. 
1-21. RECOMMENDED TEST EQUIPMENT 

1-22. Table 1-2 lists recommended test equipment to test, maintain, and troubleshoot the 
5004A. 



Table 1-2. Recommended Test Equipment 



INSCRUMENT 


CRITICAL SPECS 


RECOMMENDED HP MODEL 


Pulse Generator 


5 ns— 100 ns delay 


8007B 


Pulse Generator 


10 MHz, 5 volts pulse 


801 3B 


Oscilloscope with dual-trace 
vertical amp. 


100 MHz 


182C, 1805A/1825A 


Power Supply 


5 volts 


6111A 


Digital Voltmeter 


10 volts 


3476A 


Resistor 


1000ft 5% 1/4W 


0683-1025 


Resistor 


50ft 5% 2W 


0698-3311 


Capacitor 


0.1 /xF ±20% 25V 


0170-0022 


Capacitor 


10 AtF +75 -10% 25V 


0180-0059 


Logic Probe 


TTL compatibility 


545A 


Logic Pulser 


TTL compatibility 


546A 


Logic Current Tracer 


1 ma— 1 A Range 


547A 
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intended for signature analysis troubleshooting will have a programmed controller and astored 
short test program that can exercise most of the unit. Usually the test program is started by a 
"self-test" mode of the instrument. With the test program running, the 5004A (connected to 
the unit being tested) will display a unique hexadecimal signature for each signature analysis 
test point in the unit being tested. The 5004A requires four signals from the unit being tested: 
Clock, Start, Data, and Stop. The CLOCK signal synchronizes the two instruments. The exactly 
repetitive START and STOP signals define a window during which the DATA signal is being re- 
ceived by the 5004A. After the STOP signal the 5004A displays the unique hexadecimal signa- 
ture of the data received. 

1-19. ACCESSORIES SUPPLIED 

1-20. The accessories supplied with the 5004A are shown in Figure 7-7. 

a Depending on the customer's location, the line power cable may be supplied with one 
of four line (mains) connectors. Refer to the "Power Cable" paragraph in Section II. 

b. Five detachable "grabber" test connectors are supplied with the 5004A. Refer to Sec- 
tion III for a description and use. 

c. One ground wire for the data probe is supplied with the 5004A. 
1-21. RECOMMENDED TEST EQUIPMENT 

1-22. Table 7-2 lists recommended test equipment to test, maintain, and troubleshoot the 
5004A. 



Table 7-2. Recommended Test Equipment 



INSTRUMENT 


CRITICAL SPECS 


RECOMMENDED HP MODEL 


Pulse Generator 


5 ns— 100 ns delay 


8007B 


Pulse Generator 


10 MHz, 5 volts pulse 


801 38 


Oscilloscope with dual-trace 
vertical amp. 


100 MHz 


182C, 1805A/1825A 


Power Supply 


5 volts 


6111A 


Digital Voltmeter 


10 volts 


3476A 


Resistor 


100011 5% 1/4W 


0683-1025 


Resistor 


50H 5% 2W 


0698-3311 


Capacitor 


0.1 mF ±20% 25V 


0170-0022 


Capacitor 


10 M F +75 -10% 25V 


0180-0059 


Logic Probe 


TTL compatibility 


545A 


Logic Pulser 


m compatibility 


546A 


Logic Current Tracer 


1 ma— 1 A Range 


547A 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION 

2-2. This section provides information for inspection, installation, and prepration for use of 
the 5004A Signature Analyzer. 



2-3. INITIAL INSPECTION 

2-4. Inspect the shipping container for damage. If the shipping container or cushioning 
material is damaged, it should be kept until the contents of the shipment have been checked 
for completeness and the instrument has been checked mechanically and electrically. The 
contents of the shipment should be as shown in Figure 7-7; procedures for checking electrical 
performance are given in Section IV. If the contents are incomplete, if there is mechanical 
damageor defect, or if the 5004A does not pass the performance tests, notify the nearest Hewlett- 
Packard office. If the shipping container is damaged, or the cushioning material shows signs 
of stress, notify the carrier as well as the Hewlett-Packard office. Keep the shipping materials 
for carrier's inspection. The HP office will arrange for repair or replacement at HP option with- 
out waiting for claim settlement. 



2-5. PREPARATION FOR USE 
2-6. Power Requirements 

2-7. The 5004A requires a power source as shown in Section I, Specifications. 



2-8. Line Voltage Selection 

2-9. Changing the 5004A power sourcevoltagesetting requires the 5004A cabinet to beopened. 
Instructions for changing the line voltage setting are given in Section V. 

2-10. Line Voltage Label 

2-11. The original line voltage setting for each 5004A as manufactured is printed on a label on 
the back panel of each 5004A. Check this label and compare the voltage (100,120,220, or 240) 
with your local line voltage supply. If you do not have the correct line voltage for your 5004A, 
notify a qualified technician and refer to Section V of this manual. 

2-12. Power Cable 

2-13. The 5004A is shipped with a three-wire power cable. When the cable is connected to an 
appropriate ac power source, this cable grounds internal "grounds" in the 5004A and the two 
exposed screws on the rear panel heat sink. The type of power cable plug shipped with each 
instrument depends on the country of destination. Refer to Figure 2-7 for the part numbers 
of the power cable and plug configurations available. 
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6120-1346 8120-06198 8120-2104 



Figure 2-1. Power Cable HP Part Numbers Versus Mains Plugs Available 



warning"! 

before switching on this instrument, the protective 
earth terminals of this instrument must be connected 
totheprotectiveconductorofthe(mains) power cord, 
the mains plug shall only be inserted in a socket out- 
let provided with a protective earth contact. the 
protective action must not be negated by the use of 
an extension cord (power cable) without a protective 
conductor (grounding). 



2-14. Operating Environment 

2-15. TEMPERATURE. The 5004A may be operated in temperatures from OC to +55°C. 

2-16. HUMIDITY. The 5004A may be operated in environments with humidity up to 95% 
However, it should be protected from temperature extremes which cause condensation in the 
instrument. 

2-17. ALTITUDE. The SOMA may be operated at altitudes up to 4j600 metres. 
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2-18. STORAGE AND SHIPMENT 
2-19. Environment 

2-20. The instrument may be stored or shipped in environments within the following limits: 



2-21. The instrument should also be protected from temperature extremes which cause con- 
densation within the instrument. 

2-22. Packaging 

2-23. ORIGINAL PACKAGING. Containers and materials identical to those used in factory 
packaging are available through Hewlett-Packard offices. If the instrument is being returned 
to Hewlett-Packard for servicing, attach a tag indicating the type of service required, return 
address, model number, and full serial number. Also, mark the container FRAGILE to ensure 
careful handling. In any correspondence, refer to the instrument by model number and full 
serial number. 

2-24. OTHER PACKAGING. The following general instructions should be used for repacking 
with commercially available materials: 

a Wrap instrument in heavy paper or plastic. (If shipping to Hewlett-Packard office or 
service center, attach tag indicating type of service required, return address, model 
number, and full serial number.) 

b. Use strong shipping container. A double-wall carton made of 350-pound test material 
is adequate. 

c. Use a layer of shock-absorbing material 70 to 100 mm (3- to 4-inch) thick around all 
sides of the instrument to provide firm cushioning and prevent movement inside con- 
tainer. Protect control panel with cardboard. 

d. Seal shipping container securely. 

e. Mark shipping container FRAGILE to ensure careful handling. 

f. In any correspondence, refer to instrument by model number and full serial number. 



Temperature 
Humidity . . 
Altitude ... 



-40°Cto+75°C 

Up to 95% 

4,600 meters (15,000 feet) 
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SECTION III 
OPERATION 



3-1. INTRODUCTION 

3-2. This section explains the functions of the operating controls, indicators, probe, and test 
connectors of the 5004A Signature Analyzer. An operator's self-test is given, and the normal 
operating modes are described. 

3-3. PANEL FEATURES 

34. Front panel features of the Signature Analyzer are described in Figure 3-7. This figure 
contains a detailed description of the controls, connectors, and indicators. 

3-5. SIGNATURE DISPLAY 

3-6. The 5004A Signature Analyzer presents digital signatures with a four-character. (symbol) 
display on its front panel. Each character, which can be any one of 16 symbols, is shown on a 7- 
segment light-emitting-diode display 10 by 7 millimetres. The 16 possible characters are: 



OIL f/ '-/ S b IB '1IJ Fill F H\= 11/ 



3-7. The characters presented on the display are a hexadecimal number which is the residue 
of a count in the 5004A after a START and a STOP signal have been received with some data 
bits in between. 

NOTE 

No signature appearing on the 5004A display has any particular signif- 
icance beyond being a correct (expected) signature or an incorrect 
signature. The number is, however, acount residue in the 5004A con- 
verted to and displayed in hexadecimal. 



3-8. HEXADECIMAL NUMBER SYSTEM SYMBOLS (DIGITS) 

3-9. The four-digit front panel display presents numbers in a special set of hexadecimal 
symbols (see preceding paragraph). Note that the final six symbols are not the common hexa- 
decimal symbols ABCDEF because the seven-segment display of the 5004A can not show a B 
or D that would be different from an 8 or respectively (and several other symbols could be 
ambiguous). 

3-10. TEST TERMINAL GRABBER CONNECTORS 

3-11. Five test-terminal grabber-connectors are supplied with the 5004A. The grabbers are 
push-on pull-off connectors. A grabber can be used on the end of the active test pod test leads 
to make reliable electrical connections from the 5004A to the instrumentbeing tested. Figure3-1 
shows grabbers connected to the pod test leads. Figure 34 shows grabbers connected to a 
device being tested. The removeableground (common)test lead for the probe also has agrabber. 
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FRONT PANEL FEATURES 

^) FOUR-DIGIT DISPLAY: Shows the unique signaure stimulated by the input signals. 

GATE Lamp: Regular blinking of GATE lamp indicates proper START/STOP gating 
signals. 

UNSTABLE SIGNATURE Lamp: Intermittent or occasional blinking of this lamp indi- 
cates a difference between successive signatures inputted to the 5004A. 

O PROBE TEST Connector: Test point for 5004A data probe in SELF-TEST mode. 

^) DATA PROBE: Point of entry for data from unit being tested by 5004A. Lamp near probe 
tip indicates logic level at tip: On Bright = High, On Dim = Bad-level, Off = Low, 10 ns 
or greater pulses are stretched to 100 ms. Note side ground connector for fast circuits and 
RESET switch. 

START Test Point: Test point for the START test connector on the active pod in the SELF- 
TEST mode. 

STOP Test Point: Test point for the STOP test connector on the active pod in the SELF- 
TEST mode. 

Q CLOCK Test Point: Test point for the CLOCK test connector on the active pod in the SELF- 
TEST mode. 

Q Active Test Pod: Four test inputs START, STOP, CLOCK, and a common GND (ground) 
are extended with this active pod for fast rise time signals and low circuit loading. 

(§) START Test Lead: Point of entry for START signal from the unit being tested by the 5004A. 

(§) STOP Test Lead: Point of entry for STOP signal from the unit being tested by the 50O4A. 

(B) CLOCK Test Lead: Point of entry for CLOCK signal from the u nit being testedby the 5004A. 

(□) GND Test Lead: Common (ground) test lead for connection to unit being tested by the 
5004A. 



SWITCH NOTE 

The following six switches ffr , ^fr. ^ , and^^areall pushed once to lock in-on 
and push again to release out-of^witches. 

^ SELF-TEST Switch: When pushed and locked in. this test puts the 5004A in the SELF- 
TEST mode. (See SWITCH NOTE above.) 

HOLD Signature Switch: When pushed and locked in, this switch will hold asingle, one- 
time signature for comparison or recording. (See SWITCH NOTE above.) 

© © ©CLOCK, STOP, and START Switches: These three switches are set to select either 
the positive-going (m.' I ) (indicates switch position) transition or the negative-going 
. AJ (indicates switch position) transition of the respective signals as the active con- 
trol for that signal. The CLOCK, STOP, and START switches are respectively the active 
control switches for the CLOCK, STOP, and START test inputs on the active pod. (Seethe 
SWITCH NOTE.) 

LINE OFF ON Switch: (Indicates switch position.) This switch controls application of 
mains line power to the 5004A. Line power is applied when the switch is pushed and locked 
in. Line power is disconnected when the switch is out. (See SWITCH NOTE.) 

^ Handle-Stand: The combination handle and stand can be rotated by pulling gently at the 
sidepivot points both sides simultaneously and turning the handle to the desired position. 



Figure 3-7. Front Panel, Probe, and Pod Features (Continued) 



3-3 



TIT? 



)0/)4A SIGNATURE KT\)A'/VZ£R 



UNSTABLE 
SIGNATUHE 



LINE 



OFF ON START 'STOP CLOCK HOLP TES1 




HEWLETT/. PA 



© © • o 




3-4 



Model 5004A 
Operation 



3-12. OPERATOR'S MAINTENANCE 

3-13. There are no operator's maintenance procedures for the 5004A, 

FUSE NOTE 

The 5004A power line fuse is inside the cabinet. If a 5004A seems to 
NOT operateas if a fuse were blown refer the unit toqualified main- 
tenance personnel. 

3-14. OPERATOR SELF-TEST of 5004A 

3-15. The 5004A Signature Analyzer has a SELF-TEST (front panel switch) mode which can 
be used to check the condition of the unit thoroughly. Use the procedure in Figure 3-2 to SELF- 
TEST a 5004A. 



1. Before applying power to the 5004A check that the line (mains) voltage available matches 
the label on the 5004A rear panel. 



THE 5004A HAS INTERNALLY-SWITCHABLE OPTIONAL DIF- 
FERENT POWER LINE VOLTAGES. REFER TO SECTION V 
FOR LINE VOLTAGE CHANGE PROCEDURE. 

2. Remove the grabber connectors from the pod test leads, and connect the pod (STAFiT, 
STOP, and CLOCK) leads to the matching STAFiT, STOP, and CLOCK receptacles on the 
5004A front panel. 

3. Connect the 5O04A data probe to the PROBE TEST receptacle on the 5004A front panel. 
Push the probe tip point gently and firmly into the PROBE TEST receptacle until the point 
is held securely. 



4. Connect the 5004A power cable to the correct power source and set the 5004A front panel 
as follows for the displays shown: 



.Switch Settings 


Displays 


START 


STOP 


CLOCK 


Four Seven- 
Segment 

(See Note) 


GATE 


UNSTABLE 

SIGNATURE 


PROBE TIP 
LIGHT 


(in) 

1 


(in) 

1 


or 

I 1 


UP73 then 
AC A 2 


flickers 


Flickers ex- 
cept when 
good signa- 
ature-is on 


Flickers 
when "ACAY^ 
is on 


(out) 

_r 


(out) 

I 


or 

(out) (in) 

I \ 


3951 then 
2P61 


flickers 


Flickers ex- 
cept when 
good signa- 
ture is on 


Flickers 
when "2P6V 
is on 


NOTE 

1 n SELF-TEST mode, the four 7-segment displays first have all seven segments 

lit dimly, 8 , for about 1 -second (tests all segments) and then have one of 

the signature sets listed above for about 1 -second. If the probe RESET 

switch is pressed during the SELF-TEST mode, the four 7-segment-digit 

displays will show u Q!][J (all zeroes) except when all segments are dimly 
lit a o p n 




CAUTION | 



THE 5004A HAS INTERNALLY-SWITCHAME OPTIONAL 
DIFFERENT POWER UNE VOLTAGES. REFER TO SEC- 
TION V FOR LINE VOLTAGE CHANCE PROCEDURE. 



Figure 3-2. Operator Self-Test (Continued) 
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3-16. INSTRUMENTS COMPATIBLE WITH 5004A 



3-17. The 5004A is used to check the operation of electronic digital logic instruments with 
built-in capability to be tested with the signature analysis method. Instruments to be checked 
by the 5004A must be compatible with the 5004A. Refer to the specifications and other details 
in Section I of this manual for compatibility information. 



3-18. OPERATING INSTRUCTIONS 



3-19. Figure 3-3 shows operating procedures for the 5004A Signature Analyzer. Refer to the 
instruction manual of the instrument to be tested for detailed steps for use of the 5004A Signa- 
ture Analyzer. 



OPERATING INSTRUCTIONS 

1. Before applying power to the 5004A study and learn the information given in Figure 3-7, 
Front Panel Features and perform the Operators Self -Test in Figure 3-2. 

2 Refer to the instruction manual for the instrument or system to be tested. 

NOTE 

Correct (expected) "signatures" for the device under test 
(D.U.T.) must be known for proper use of the 5004A. Signa- 
tures will usually be in the troubleshooting section of the 
D.U.T. manual. 

3. Connect the 5004A START, STOP, CLOCK, and GND test inputs Qon the test pod to the 
specified test points of the D.U.T. (Refer to D.U.T. manual.) 

4. Set the 5004A front panel START©, STOP©, and © CLOCKi= J~ m»"\(edge 

select) switches as stated in the D.U.T. manual. 

NOTE 

The edge select switches allow flexibility in selection of START 
and STOP signals. For example, one long pulse can be used 
for both START and STOP if the rising edge is START and the 
falling edge is STOP. 

NOTE 

The (11) HOLD and (10) SELF-TEST switch buttons should 
normally be in the out position. 

5. Use the 5004A Data Probe Q to check the signature nodes of the D.U.T.. and compare 
the signatures found with the signatures given in the D.U.T. manual. 

NOTE 

Especially when slow clock signals are used, the first one or 
two signatures displayed may be wrong. Two successive identi- 
cal signatures indicate the signature of that point. 

6. If one or more incorrect signatures are found, refer to the troubleshooting procedures in 
the DUT manual. 

NOTE 

If most or all signatures are incorrect, check the preliminary 
settings given in the DUT manual. 

NOTE 

Using the HOLD function (HOLD switch in) allows observ- 
ation of a signature occurring once. (The .DATA PROBE ^fe 
RESET switch will erase a HELD signature.) 



Figure 3-3. Operating Instructions (Continued) 
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3-20. TYPICAL CONNECTIONS OF 5004A TO DEVICE UNDER TEST 

3-21. Figure 3-4 shows the 5004A Signature Analyzer connected to another device to take 
"signatures" 



CAUTION I 

The black finned heat sink on the rear of the cabinet is "grounded" (con- 
nected) to the power line "earth" terminal. 

NOTE 

The bottom of the 5004A is insulating plastic material so it will not 
cause any electrical short circuits. 
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3-22. PROBE, POD, AND POWER CABLE STORAGE 

3-23. Figure 3-5 shows the gating signals pod, data probe, line power cable in the recom- 
mended storage positions. The storage case on top of the 5004A should be used to store these 
components when the 5004A is not in use or is being transported. 




Figure 3-5. Probe, Pod, and Power Cable Storage 



3-24. TROUBLESHOOTING WITH THE 5004A SIGNATURE ANALYZER 

3-25. Digital instruments designed to be serviced with Signature Analysis will have a listing 
of correct signatures available either in a service manual or in some other form (e.g., a listing 
of correct signatures and conditions could be printed on an instrument top or bottom cover, 
or on a card inside the cabinet). Whatever form the list takes the Signature Analyzer can be 
used in much the same manner as a meter or oscilloscope to trace correct signals. 

NOTE 

A system with signatures will usually be setup so data paths can be 
signature checked in "signal tracing" fashion. 

3-26. The traditional "half-split" method of signal tracing can be used with a Signature 
Analyzer. 
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SECTION IV 
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4-1. INTRODUCTION 

4-2. The procedures in this section test the instrument's electrical performance using the 
specifications of Table 1-1 as the performance standards. All tests can be performed without 
access to the interior of the 5004A. A simpler operational test is included in Section III under 
Operator's Check. 



4-3. TEST EQUIPMENT REQUIRED (see Table 4-1) 



Table 4-7, Required Test Equipment 



INSTRUMENT 


CRITICAL SPECS 


RECOMMENDED HP MODEL 


Pulse Generator 


5 ns— 100 ns delay 


8007B 


Pulse Generator 


10 MHz, 5 volts pulse 


80136 


Oscilloscope with dual-trace 
vertical amp. 


100 MHz 


182C, 1805A/1825A 


Power Supply 


5 volts 


61 11 A 


Digital Voltmeter 


1 volts 


3476A 


Resistor 


1000n 5% 1/4W 


0683-1025 


Resistor 


son 5% 2W 


0698-3311 


Capacitor 


0.1 ,uF ±20% 25V 


0170-0022 


Capacitor 


10 ,uF +75 -10% 25V 


0180-0059 



4-4. LOGIC LEVEL PERFORMANCE TEST 

4-5. With test equipment connected as shown in Figure 4-1, proceed as follows: 
a Turn power ON on 5004A, all other switches OUT. 

b. Adjust the 6111A Power Supply to volts. Probe indicator light should be off. 

c. Vary the Power Supply until probe indicator just light up dimly. Probe tip voltage should 
be +0.8V, +0.3V, -0.2V. 

d. Increase power supply voltage until indicator reaches full brilliance. Probe tip voltage 
should be 2.0V, +0.2V, -0.3V. 

e. Disconnect test equipment. 



6111A 



3476A 



POWER 






SUPPLY 




Be v 






VOLTMETER 



5004A 



SIGNATURE 
ANALYZER 




— — " KEEP GROUND LEADS SHORT 



Figure 4-1. Logic Level Performance Test Setup 

4-6. POSITIVE PULSE PERFORMANCE TEST 

4-7. With test equipment connected as in Figure 4-2, proceed as follows: 

a. Set Pulse Generator to output a positive-going 5-volt/10 ns pulse. 

b. Set Pulse Generator repetition rate to approximately one-pulse-per-second.The probe 
indicator.should flash once every second. 

c. Disconnect test equipment. 



801 3B 



PULSE 
GENERATOR 



182C/1805A/1825A 



SCOPE 



5004A 



50 Q 




SIGNATURE 
ANALYZER 



<> 



KEEP GROUND LEADS SHORT 



+3V 
0V 



10 ns 



~rfh, 



il_ 



Figure 4-2. Poistive Pulse Performance Test Setup 



4-8. NEGATIVE PULSE PERFORMANCE TEST 



4-9. 



a 
b. 



c. 



With test equipment connected as in Figure 4-3, proceed as follows: 
Set pulse generator to output a negative-going pulse. 

Adjust pulse generator to give waveform at probe tip as shown in Figure 4-3, with a 
repetition rate of one-pulse-per-second. Probe indicator should flash off approximately 
once per second. 
Disconnect test equipment. 



6104A 



POWER 
SUPPLY 



50Q4A 



8013B 



V 



PULSE 
GENERATOR 



SIGNATURE 
ANALYZER 



V 



\ 



I 



soQ, 1 / 




KEEP GROUND LEADS SHORT 



+3V 
OV 



■4S- 



■10 ns «1PPS 



Figure 4-3. Negative Pulse Performance Test Setup 



4-10. DATA PROBE SETUP TIME PERFORMANCE TEST 

4-11. Connect the equipment as shown in Figure 4-4. Equipment front panel settings: 

80138 Front Panel Settings: 

Pulse period = 200 ns (5 MHz) in 20 n position 
Pulse width = square wave 
Amplitude = 5V. 

NOTE 

Adjust the 8007B pulse width to obtain approximately the same 
pulse period of 8013B throughout the frequency range. 

80078 Front Panel Settings: 

External Input — Ext. Trigger 
Pulse delay — 5.0 ns position 
Pulse width — 5.0 ns position 
Slope Polarity + 

Transition time — 2.0 ns Leading edge: Fully CCW. Trailing edge: Fully CCW 
Symm/Norm/Compl — NORM 
Amplitude = +5V 
Output Pulse Polarity + 



8013B £#1) 



S007B (»2> 



5328A 



182C/18Q9A/1825A 



OUT 



DELAY 
INPUT 

OUT 



l 



GATING SIGNALS POD 



500 4 A 


START 




STOP 




CLK 




GND 




DATA 




PROBE 



-r 2 

OUT |N 
SEE BELOW 



-o A 
-o B 



-S-2 



,PHESET 



CLK 

CLEAR 

~~<2: 



INTEGRATED CIRCUIT 
HP PART NO. 1870-0077 
INDUSTRY TYPE 7474 



Figure 4-4. Data Probe Setup Time Performance Test 



5328A with Options 040 and 021 Settings: 

Function switch Tl AVG A— B 

Frequency Resolution 10 6 
Trigger level 1.40 volts 
Slope — 

CH A + 

CH B + 
Attenuator — 

CH A X1, DC Trig. 

CH B X1, DC Trig. 
COM switch — SEP 

z ]N — i mo 

Oscilloscope 182C/18G9A/1825A Settings (the two coax cables must be same Sength): 

Volt/Div — 2V 

50 ns/div (positive edge) 

50fl termination 

5004A Logic Tracer Settings; 

START, STOP, CLOCK, HOLD, SELF-TEST buttons OUT 
LINE OFF/ON - ON 



Test Procedure: 



1. Adjust the 8007A Pulse Width vernier to approximately midrange. 

2. Set the 8007B Pulse Delay vernier to a minimum (CCW). The 5004A Signa- 
ture Analyzer display should be all zeros (0000). 

3. Turn the 8007B Pulse Delay vernier slowly clockwise until the display on 
the 5004A is 0003; the counter display will be <15 ns. 

4. On the 5004A Signature Analyzer, push the START and STOP buttons IN. 
Repeat steps 2 and 3 above. The counter display will be <15 ns. 

5. On 5004A Signature Analyzer, push the START or STOP button IN. Repeat 
step 2. Turn the 8007B Pulse Delay vernier slowly clockwise until the dis- 
play on the 5004A is 0001; the counter display will be <15 ns. The display 
is also indicative of the minimum gate time (one clock pulse between 
START and STOP signals). 

6. Set 5328A Universal Counter FUNCTION switch to FREQ A. Set 5004A 
Signature Analzyer START and STOP switches OUT ( ). 

a. On 8013B Pulse Cnerator change the pulse period to 100 ns. Counter 
display should read 10 MHz. 

b. Set 5328A Universal Counter FUNCTION switch to Tl AVE A-B. 

c. On 8007B Pulse Generator change the Pulse Delay and Pulse Width 
switches to the 5 ns position. 

d. Repeat steps 2 and 3. 

7. Vary the frequency of 8013B Pulse Generator from 1 Hz to 10 MHz. Adjust 
the 8007B Pulse Width to obtain approximately the same pulse width of 
8013B throughout the frequency range. Results should be as in step 3. 

8. Disconnect test equipment. 

4-12. DATA PROBE HOLD TIME PERFORMANCE TEST 

4-13. With test equipment connected as in Figure 4-4, and settings as in "SETUP TIME PER- 
FORMANCE TEST" proceed as follows: 

1. Set the counter's Channel A slope to Set scope's time base to negative edge. 

2. Set the 5328A Universal Counter FUNCTION switch to FREQ A position. Set the 8007B 
Pulse Delay vernier to near midrange; the counter's displays should be 1.00000. The 
display of the 5004A Signature Analzyer should be 0003. Change 5328A FUNCTION 
switch to Tl AVG A-*B. The counter reading should be zero nanoseconds. Turn the 
Pulse Delay vernier slowly clockwise until the 5004A display reads 0000. The counter 
will read greater than zero nanosecond, indicating that the data doesn't have to remain 
valid after the clock pulse occurs. 

3. Vary the frequency of 8013B Pulse Generator from 1 Hz to 10 MHz. Adjust the 8007B 
Pulse Width to obtain approximately the same duty cycle of 8013B throughout the fre- 
quency range. Results should be as in step 2. 

4. Disconnect test equipment. 
4-14. TEST RECORD 

4-15. Table 4-2 is a blank performance test record which may be duplicated and used to keep 
a permanent periodic record of the performance of a 5004A Signature Analyzer. 
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Table 4-2. Performance Test Record 



HEWLETT-PACKARD COMPANY 








MODEL 5004A SIGNATURE ANALYZER 








SFRIAI NI1MRFR Tntpri Rv 


















Paravranh 


Test 




; — 

Results 




Number 




Min. 


Actual 


Max. 


4-4 


Logic Level (Data Probe Light) 










Voltage applied: Light Off 







n 
u 




Light Dim 


+.6 




+1.1 




Light Bright 


+1.7 . 




+2.2 


4-6 


Positive Pulse (Data Probe Light) 










Light Flashing 


No Spec 




No Spec 


4-8 


Negative Pulse Performance 










Light Flashing 


No Spec 




No Spec 


4-10 


Data Probe Setup Time 










Step 2 


0000 




0000 




Step 3 


15 ns 




<15 ns 




Step 4 


15 ns 




<15 ns 




Step 5 


15 ns 




<15 ns 




Step 6a 


10 MHz 




10 MHz 




Step 6d{2) 


0000 




0000 




Mep ou(J) 


•IF 

15 ns 




<15 ns 




Step 7 


15 ns 




<15 ns 


4-12 


Data Probe Hold Time 










Step 2 


UUUj 




UUUJ 






ns 




ns 






ns 




ns 




Step 3 


0003 




0003 






ns 




ns 






ns 




ns 
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SECTION V 
ADJUSTMENTS 



5-1. INTRODUCTION 

5-2. This section describes adjustments that may be made to the 5004A. Only two adjustable 
functions exist. The power transformer primary is switchable to allow selection several different 
line voltages, and the data probe input threshold voltage is adjustable to allow the exactly cor- 
rect value to be set. The 5004A top cover must be removed to change the power transformer 
primary (line voltage change). The data probe covers must be removed to set the threshold. 
Refer to disassembly procedures in Section VIII for cover removal information. 

NOTE 

The data probe threshold voltage should be checked when any parts 
are replaced in the data probe or when the power supply +5-volt 
regulator is replaced. 



5-3. DATA PROBE THRESHOLD VOLTAGE CHECK AN D ADJUSTMENT 

5-4. Use the following procedure to check and adjust the data probe threshold voltage. Refer 
to the recommended test equipment listed in Section for units necessary in this procedure. 

a Refer to the disassembly procedures in Section VI II, and remove the data probe covers. 
Refer to the parts location figure and schematic diagram in Section VIII for other infor- 
mation necessary for this procedure. 

b. Connect the negative test lead of the DVM to the Data Probe U2(1), and connect the 
positive test lead to U1(7). Record this voltage (V cc ). 

c. Connect the positive test lead to U1(5). Compare this voltage with the V re f voltage cor- 
responding to the V cc (stepb) on Figure 5-7. 

d. If necessary, adjust potentiometer R4 so the V re f voltage corresponds to V cc voltage 
taken in step b. 

NOTE 

Figure 5-7 is a graph relating the U1 pin 5 voltage to U1 
pin 7 voltage. 

e. Repeat steps b, c and d. 

f. Disconnect the test equipment, and reassemble the data probe covers. 



5-5. POWER TRANSFORMER PRIMARY LINE VOLTAGE CHANGE 
PROCEDURE 

5-6. Use the following procedure to change the power transformer primary line voltage 
switches settings. 

a Refer to the disassembly procedure in Section VIII, and remove the 5004A top cover. 

WARNING j 

DISCONNECT THE LINE POWER CABLE FROM THE 5004A. 
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1.50 



1.475 



1.45 



1.425 



1.40 



1.375 



1.35 



1.325 



1.30 



-H — V 




Ta - ROOM 



4.75 4.80 4.90 5.00 5.10 

Vcc (V) 



5.20 5.25 



Figure 5-1. Data Probe V cc —V re f Graph 
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b. Refer to Figure 5-2 which shows the line fuse holder and the line voltage selection 
switches. Both switch indicators must be set to the line voltage selection marks to 
match the available line voltage. 

NOTE 

The possible line voltage range are listed in Section I, Specifi- 
cations. Refer to this list to decide where the selection switches 
should be set. 

c. Set the line voltage switches to appropriate positions for the available line voltage. 



CAUTION 

Check the line fuse, F1. It must correspond to the line voltage 
selected. Refer to the specifications in Section VI for the correct 
value fuse. 




Figure 5-2. Fuse and Line Voltage Selection 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION 

6-2. This section contains information for ordering replacement parts. Table 6-7 lists parts in 
alphanumerical order of their reference designators and indicates the description and HP Part 
Number of each part, together with any applicable notes. The table includes the following 
information. 

a. Description of part (see abbreviaions below). 

b. Typical manufacturerof the part in afive-digit code; see list of manufactureresin Table 2. 

c. Manufacturer's part number. 

d. Total quantity used in the instrument (Qty column). 









REFERENCE DESIGNATIONS 






A 


1 assembly 


E 


■ miceiianeous electrical 


P 


= electrical connector 


V 


= electron tube 


AT 


- attenuator; isolator, 




part 




(movable portion). 


VR 


= voltage regulator. 




termination 


F 


= fuse 




plug 




breakdown diode 


B 


= Ian; motor 


FL 


= filter 


Q 


- transistor; SCR, triode 


W 


= cable, transmission 


BT 


= battery 


H 


= hardware 




thyristor 




path; wire 


C 


= capacitor 


HY 


= circulator 


R 


= resistor 


X 


= socket 


CP 


= coupler 


J 


= electrical connector 


RT 


= thermistor 


Y 


= crystal unit-piezo- 


CR 


= diode; diode ihyristor 




(stationary portion); 


S 


= switch 




eiectnc 




varactor 




lack 


T 


- transformer 


Z 


= tuned cavity; tuned 


DC 


= directional coupler 


K 


= relay 


TB 


- terminal board 




Circuit 


DL 


= delay line 


L 


= coil; inductor 


TC 


- thermocouple 






DS 


= annunciator, signaling 


M 


= meter 


TP 


= test point 








device (audible or 


MP 


= miscellaneous 


U 


- integrated circuit; 








visual); lamp, LED 




mechanical part 




microcircuit 












ABBREVIATIONS 








A 


= ampere 


BAL 


= balance 


COEF 


= coefficient 


»c 


= degree Celsius 


ac 


= alternating current 


BCD 


= binary coded decimal 


COM 


= common 




(centrigrade) 


ACCESS 


■ accessory 


BD 


= board 


COMP 


= composition 


*F 


=degree Fahrenheit 


ADJ 


= adjustment 


BE CU 


= beryllium copper 


COMPL 


= complete 


*K 


=degree Kelvin 


A/D 


- analog-to-digital 


BFO 


= beat frequency 


CONN 


= connector 


DEPC 


= deposited carbon 


AF 


- audio frequency 




oscillator 


CP 


= cadmium plate 


DET 


= detector 


AFC 


= automatic frequency 


BH 


= binder head 


CRT 


= cathode-ray tube 


diam 


= diameter 




control 


BKDN 


- breakdown 


CTL 


- complementary tran- 


DIA 


- diameter (used in 


AGC 


= automatic gam control 


BP 


= bandpass 




sistor logic 




parts list) 


AL 


= aluminum 


BPF 


- bandpass filter 


CW 


= continuous wave 


DIFF 




ALC 


= automatic level control 


BRS 


= brass 


CW 


= clockwise 


AMPL 


= deferential amplifier 


AM 


= amplitude modulation 


BWO 


- backward-wave 


D/A 


- digital-to-analog 


div 


= division 


AMPL 


= amplifier 




oscillator 


dB 


- decibel 


DPDT 


- double-pole, double- 


APC 


= automatic phase 


CAL 


= calibrate 


dBm 


= decibel referred to 




throw 




control 


CCW 


= counterclockwise 




1 mW 


DR 


= drive 


ASSY 


= assembly 


CER 


= ceramic 


dc 


= direct current 


□SB 


- double sideband 


AUX 


= auxiliary 


CHAN 


= channel 


deg 


= degree (temperature 


DTL 


= diode transistor logic 


avg 


= average 


cm 


= centimeter 




interval or difference) 


DVM 


= digital voltmeter 


AWG 


= american wire gauge 


CMO 


= coaxial 




= degree (plane angle) 


ECL 


= emitter coupled logic 
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ABBREVIATIONS (CONTINUED) 



EMF 


= electromotive force 


mH 


= millihenry 


PIN 


= positive-intrinsic- 


TERM 


= terminal 


EDP 


= electronic data 


mho 


= mho 




negative 


TFT 


= thin-film transistor 




processing 


MIN 


=minimum 


PIV 


= peak inverse voltage 


TGL 


- toggle 


ELECT 


= electrolytic 


min 


= minute (time) 


pk 


- peak 


THD 


=thread 


ENCAP 


- encapsulated 




= minute (plane angle) 


PL 


- phase lock 


THRU 


-- through 


EXT 


- external 


Ml NAT 


=miniature 


PLO 


- phase lock oscillator 


Tl 


= titanium 


F 


= farad 


mm 


= millimeter 


PM 


- phase modulation 


TOL 


= tolerance 


FET 


= field-effect transistor 


MOD 


= modulator 


PNP 


- positive-negative- 


TRIM 


= trimmer 


FfF 


= flip-flop 


MOM 


- momentary 




positive 


TSTR 


= transistor 


FH 


= flat head 


MOS 


- metal-oxide semi- 


P/O 


- part of 


TTL 


= transistor-transislor 


FOLH 


-- fillister head 




conductor 


POLY 


- polystyrene 




logic 


FM 


= frequency modulation 


ms 


= millisecond 


PORC 


- porcelain 


TV 


= television 


FP 


= front panel 


MTG 


- mounting 


POS 


= positive, position(s) 


TVI 


= television interference 


FREQ 


- frequency 


MTR 


=meter (indicating 




(used in parts list) 


TWT 


= traveling wave tube 


FXD 


= fixed 




device) 


POSN 


- position 


U 


= micro (10 6 ) (used m 


9 


= gram 


mV 


= millivolt 


POT 


= potentiometer 




parts list) 


GE 


= germanium 


mVac 


= millivolt, ac 


P-P 


= peak-to-peak 


UF 


- microfarad (used in 


GHz 


= gigahertz 


mVdc 


=millivolt, dc 


PP 


= peak-to-peak (used in 




parts list) 


GL 


= glass 


mVpk 


= millivolt, peak 




parts list) 


UHF 


= ultrahigh frequency 


GND 


= ground(ed) 


mVp-p 


= millivolt, peak-to-peak 


PPM 


= pulse-position 


UNREG 


= unregulated 


H 


= henry 


mVrms 


= millivolt, rms 




modulation 


V 


= volt 


h 


= hour 


mW 


= milliwatt 


PREAMPL 


= preamplifier 


VA 


= voUampere 


HET 


= heterodyne 


MUX 


= multiplex 


PRF 


= pulse-repelttion 


Vac 


= volts ac 


HEX 


=hexagonal 


MY 


= mylar 




frequency 


VAR 


= variable 


HD 


■ head 


PA 


= microampere 


PRR 


= pulse repetition rate 


VCO 


= voltage-controlled 


HDW 


= hardware 


MF 


= microfarad 


ps 


= picosecond 




oscillator 


HF 


= high frequency 


MH 


= microhenry 


PT 


= point 


Vdc 


= volts dc 


HG 


= mercury 


^mho 


= micromho 


PTM 


= pulse-time modulation 


vocw 


= volts dc. working (used 


HI 


= high 


Ms 


= microsecond 


PWM 


= pulse-width modulation 




m parts list) 


HP, 


= Hewlett-Packard 


MV 


= microvolt 


PWV 


= peak working voltage 


V(F) 


= volts, littered 


HPF 


; high pass filter 


MVac 


= microvolt, ac 


PC 


- resistancecapacitance 


VFO 


= variable-frequency 


HR 


= hour (used in parts list) 


MVdc 


= microvolt, dc 


RECT 


- rectifier 




oscillator 


HV 


= high voltage 


MVpk 


= microvolt, peak 


REF 


- reference 


VHF 


= very-high frequency 


Hz 


= Hertz 


MVp-p 


= microvolt, peak-lo- 


REG 


= regulated 


Vpk 


= volts peak 


IC 


= integrated circuit 




peak 


REPL 


= replaceable 


Vp-p 


= Volts peak-lo-peak 


ID 


- inside diameter 


fiVrms 


= microvolt, rms 


RF 


= radio frequency 


Vrms 


= volts rms 


IF 


= inlermediate frequency 


MW 


= microwatt 


RFI 


= radio frequency 


VSWR 


= voltage standing wave 


IMPG 


= impregnated 


nA 


= nanoampere 




interference 




ratio 


n 


= inch 


NC 


- no connection 


RH 


= round head; right hand 


VTO 


= voltage-luned oscillator 


INCD 


~ incandescent 


NIC 


- normally closed 


RLC 


= resistance-inductance- 


VTVM 


= vacuum-lube voltmeter 


INCL 


= included) 


NE 


= neon 




capacitance 


V(X) 


= volts, switched 


INP 


=input 


NEG 


= negative 


RMO 


= rack mount only 


W 


= watt 


INS 


= insulation 


nF 


= nanofarad 


rms 


- root-mean-square 


W/ 


« with 


INT 


= internal 


Nl PL 


= nickel plate 


RND 


= round 


WIV 


- working inverse voltage 


Kg 


= Kilogram 


N/O 


= normally open 


ROM 


- read-only memory 


WW 


= wirewound 


km 


- ktlohertz 


NOM 


= nominal 


RSP 


= rack and panel 


W/O 


= without 


kfj 


= kilohm 


NORM 


- normal 


RWV 


= reverse working voltage 


YIG 


= yttrium-iron-garnet 


KV 


= kilovott 


NPN 


- negative-positive- 


S 


= scattering parameter 


zo 


= characteristic 


lb 


- pound 




negative 


s 


- second (time) 




impedance 


LC 


= inductance-capacitance 


NPO 


= negative-positive zero 


_ " 


- second (plane angle) 






LED 


= light-emitting diode 




(zero temperature 


S-6 


= slow-blow (fuse {used 






LF 


= tow frequency 




coetficlent) 




in parts list) 




NOTE 


LG 


= long 


NRFR 


= not recommended for 


sen 


= silicon controlled 






LH 


- left hand 




field replacement 




rectifier; screw 


All abbreviations in the parts list 


LIM 


- limit 


NSR 


= not separately 


SE 


= selenium 


Will be in uppercase. 


LIN 


= linear taper (used in 




replaceable 


SECT 


= sections 








parts list) 


ns 


nanosecond 


SEMICON 


= semigqnductor 






nn 


= linear 


nw 


= nanowatt 


SHF 


= superhigh frequency 






LK WASH 


- lockwasher 


OBD 


- order by description 


SI 


= silicon 






LO 


= low. local oscillator 


OD 


= outside diameter 


SIL 


= silver 






LOG 


= logarithmic taper 


OH 


- oval head 


SL 


= slide 








(used in parts list) 


OP AMPL 


= operational amplifier 


SNR 


= signal-to-nose ratio 






log 


- logarithm(ic) 


OPT 


= option 


SPOT 


= single-pole, double- 


MULTIPLIERS 


LPF 


= low pass filter 


OSC 


= oscillator 




throw 






LV 


= low voltage 


OX 


= oxide 


SPG 


- spring 






m 


= meter (distance) 


oz 


= ounce 


Sfi 


= split ring 


Abbreviation Prefix Multiple 


rrlA 


= rniliiarnpere 


n 


= ohm 


SPST 


= single-pole, single- 


T 


tera 10" 


MAX 


- maximum 


p 


= peak (used in pans 




throw 


G 


giga 10" 


MO 


- megohm 




list) 


SSB 


= single sideband 


M 


mega 10* 


MEG 


= meg (10*) {used in 


PAM 


= pulse-amplitude 


SST 


- stainless steel 


k 


kilo 10* 




parts list) 




modulation 


STL 


= steel 


da 


deka 10 


MET FLM 


= metal film 


PC 


= printed circuit 


SO 


= square 


d 


deci 10 1 


MET OX 


= metal oxide 


PCM 


= pulse-code moudvjlation; 


SWR 


= standing-waveratio 


c 


centi 10 1 


MF 


- medium irequency; 




pulse-count modulation 


SYNC 


= synchronize 


m 


milN 10 * 




microfared (used in 


PDM 


- pulse-duralion 


T 


= limed (slow-blow fuse) 


M 


micro 10 6 




parts list) 


pF 


modulation 


TA 


= tantalum 


n 


nano 10 9 


MFR 


= manufacturer 


= picofarad 


TC 


= temperature 


P 


pico 10 ,? 


mg 


- milligram 


PH BRZ 


= phosphor bronze 




compensating 


f 


femto 10 15 


MHi 


= megahertz 


PHL 


= Phillips 


TD 


= time delay 


a 


atto 10 
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6-4. ORDERING INFORMATION 

6-5. To obtain replacement parts, address order or inquiry to your local Hewlett-PackardSales 
and Service Office (see lists at rear of this manual for addresses). Identify parts by their Hewlett- 
Packard part numbers. 

a Instrument model number. 

b. Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 

6-6. HP PART NUMBER ORGANIZATION 

6-7. Following is a general description of the HP part number system. 
6-8. Component Parts and Materials 

6-9. Generally, the prefix of HP part numbers identifies the type of device. Eight-digit part 
numbers are used, where the four-digit prefix identifies the type of component, part, or material 
and the four-digit suffix indicates the specific type. Following is a list of some of the more com- 
monly used prefixes for component parts. The list includes HP manufactured parts and pur- 
chased parts. 





Prefix 


Component/Part/Material 




U \l I- 


Capacitors, Variable (mechanical) 




UlZZ- 


Capacitors, Voltage Variable (semiconductor) 




U14U- 


Capacitors, Fixed / 




U I jV— 


Capacitors, Fixed \ Non-Electrolytic 




0160- 


Capacitors, Fixed ' 




0180- 


Capacitors, Fixed Electrolytic 




0330- 


Insulating Materials 




0340- 


Insulators, Formed 




0370- 


Knobs, Control 




0380- 


Spacers and Standoffs 




0410- 


Crystals 




0470- 


Adhesives 




0490- 


Relays 




0510- 


Fasteners 


0674- 


- thru 0778- 


Resistors, Fixed (non wire wound) 


0811- 


- thru 0831- 


Resistors (wire wound) 




1200- 


Sockets for components 




1205- 


Heat Sinks 




1250- 


Connectors (RF and related parts) 




1251- 


Connectors (non RF and 'related parts) 




1410- 


Bearings and Bushings 




1420- 


Batteries 




1820- 


Monolithic Digital Integrated Circuits 




1826- 


Monolithic Linear Integrated Circuits 




1850- 


Transistors, Germanium PNP 




1851- 


Transistors, Germanium NPN 




1853- 


Transistors, Silicon PNP 




1854- 


Transistors, Silicon NPN 




1855- 


Field-Effect-Transistors 


1900- 


- thru 1912- 


Diodes 


1920- 


- thru 1952- 


Vacuum Tubes 




1990- 


Semiconductor Photosensitive and Light-Emitting Diodes 


3100- 


- thru 3106- 


Switches 




8120- 


Cables 




9100- 


Transformers, Coils, Chokes, Inductors, and Filters 
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6-10. For example, 1854-0037, 1854-0221, and 1851-0192 are all NPN transistors. The first two 
are silicon and the last is germanium. 

6-11. General Usage Parts 

6-12. The following list gives the prefixes for HP manufactured parts used in several instru- 
ments, e.g., side frames, feet, top and bottom covers, etc. these are eight-digit part numbers with 
the four-digit prefix identifying the type of parts as shown below: 

Type of Part Prefix 

Sheet Metal 5000- to 5019- 

Machined 5020- to 5039- 

Molded 5040- to 5059- 

Assemblies 5060- to 5079- 

Components 5080- to 5099- 

6-13. Specific Instrument Parts 

6-14. These are HP manufactured parts for use in individual instruments or series of instru- 
ments. For these parts, the prefix indicates the instrument and the suffix indicates the type of 
part. For example, 05004-60003 is an assembly used in the 5004A. Following is a list of suffixes 
commonly used. 

Type of Part P/N Suffix 

Sheet Metal -00000 to -00499 

Machined -20000 to -20499 

Molded -40000 to -40499 

Assembly -60000 to -60499 

Component -80000 to -80299 

Documentation -90000 to -90249 

6-15. Mechanical Parts 

6-16. The major mechanical parts of the 5004A are shown in Figure 6-7 , at the rear of this 
section. The parts are listed in the miscellaneous part section of the parts list under MP 
numbers. 
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Table 6-1. Replaceable Parts 



Rpfpi-pnpp 

utjsignaiion 


HP Part 

Nil imhor 
INUl IlOtJI 


Qty 


Description 


Mfr 

IVI 1 1 

Code 


Mfr Part Number 


M 


8!001**0007 


1 


BOARD tBSCMBLYi MAIN 


18480 


OSOO«*8000T 


* tC 1 


0180*0110 


1 


CARACIT0R*FXD 1,1UF**I0X UvDC TA 


01(00 


ISODIISXOOISAS 


A ICS 


0180*01*0 


1 


CAPACITOR-CXD *BllF**10X *Vt>C TA 


0*(00 


|*»D»l*X*00»K»l 


MCJ 


0180*01*0 




CAPACITOR-CXD *8l)F**l0X *VDC T* 


01100 


I48O888XS00SKAI 


MCI 


OltO'IOSS 


1* 


CIMCITORaFXD »*1UF *80*(0X I00VDC C[R 


(8180 


0160-1011 


MCi 


0l»O-(0II 




CAPACITOR-CXD ,01UF *80*(0X tOOVDC CIR 


18480 


0180*(OSS 


MC8 


01*0*105} 




CAPACITOR-CXD ,01 UF +80*(OX 100VOC CLR 


18180 


0140>(OII 


MCT 


0180*1011 




CAFACIT0R-FXD ,0IUF *80*(0X 100VOC CIR 


(8180 


oiso»(ots 


MCB 


oi8o*iois 




CAFACITOR*FXD ,01UF +80*I0X tOOVDC CIR 


I8A80 


Oi80>(OIS 


MCt 


0180*(0SS 




CAPACITOR-CXD ,01UF *80*10I lOOVDC CIR 


(8180 


0180«20St 


MC|0 


01*0*1011 




CAPACITOR-CXD ,01UF +80*10X lOOVDC CIR 


(8180 


0l*0«(011 


MClt 


1*0*1051 




CAPACITOR-CXD ,01UF *80*10X 100VDC CIR 


28480 


01tO«(OSI 


MC11 


0l*0*(031 




CAPACITOR-CXD ,01UF +80*10X 100VDC CIR 


(8180 


0180>(05I 


* 1 C t 1 


1A0*(0II 




CAPACITOR-CXD iOIUF +80*I0X lOOVDC CIR 


(8180 


0180>(OII 


mch 


0180—0174 


1 


CAPACITOR-CXD 10UF+*10K I0VOC TA 


04200 


1SOD10SXOO(OS( 


MCH 


01*0-1051 




CAPACITOR-CXD »01UF *00-IOX 100VDC CIR 


(saso 


0180-(0IS 


mcia 


0180-0174 




CAPACITOR-CXD 10UF + MOX I0VDC TA 


01(00 


1SOD|01X40(OB1 


MC17 


01*0*1011 




CAPACITOR-CXD ,01UF +80-10X tOOVDC CIR 


18480 


0180>(0S! 


*lCji 


1*0*101 f 




CARACIT0R-FXD ,01UF +00*10X 100V0C CIR 


28480 


0180>(01t 


mci* 




1 


CAPACITOR-CXD 1*00UF*7I*10X 10VOC 1L 


01(00 


)AD(R(8010AA(A 


mmo 


0160-8011 




CARACIT0R*FXO ,01UF +80-I0X tOOVDC CIR 


(8180 


01*0"(05S 


»ieij 


01*0*1011 




CAPACITOR-CXD ,01UF +80-10X 100VOC CIR 


18480 


0U0-I0SS 


MC» 


01*0*0171 




e.FACITOR-FXO 10UF*M0X I0VDC TA 


04800 


1IOO|08X*0(OS1 


MC(1 


0100*0171 




CAPACITOR-CXD 10UFt*l0X (0VDC TA 


04800 


lS0Ot0SXlO(0B( 


MC(» 


01*0*(05S 




CAPACITOR-CXD ,01UF +B0*(0I lOOVDC CI* 


18480 


0180a(0IS 


MC1S 


0180*(111 


1 


CAPACITOR-CXD 7I00UF*7I-10I ISVDC *L 


04200 


)8DXTI(S0iSAA(A 


MClt 


0160-1041 


1 


CAFiCITOR'FXD 1000RF/1000RF f>I0X 


(8180 


0180»301) 


itCIT 


01*0*017* 


7 


CAPACITOR-CXD ,IUF ♦•I0X SOVDC CIR 


(8180 


OUO-OITt 


• 1CII 






NOT 






MCI* 






NOT »BBIBNIO 






MCJO 






NOT tBBIBNIO 






MCJ1 


0160-0176 




CAPACITOR-CXD ( 1UF ♦■I0X I0VDC CIR 


28480 


0180*0178 


MCRl 


1901-0040 


I 


BIODIbIWITCHINB 10V SOMA IN| DO-IS 


28480 


1901-0040 


MCRS 


i*ot-oo(* 


I 


OIODI'FMR RICT «00V TIOMA DO-29 


0(TI) 


MF18J 


MCRJ 


1901-0028 




OIODl-FWR RLCT MOOV 7I0MA DO-29 


02711 


MF881 


MCRl 


l*01-078( 


I 


OIOOl'BCMOTTKY 1N5BII JOV J* 


02017 


INI811 


MCRl 


H01-07BS 




BIOM-ICHOTTKY INSII1 )0V )A 


0(01T 


IN»8(1 


MJl 


1(S1*177B 


1 




28480 


((tl'ITTS 


M JI 


1111 **777 


1 




28480 


1M1-1777 


»l8t 


IBIS-OOH 


a 


TRANBIBTDR ARRAY 


(8110 


1 818*0011 


MBI 


IBSB-001* 




TRANSISTOR ARRAY 


((ISO 


1SS8*00H 


MB1 


1818*001* 




TRANSISTOR ARRAY 


28480 


|8S8*0011 


MBl 


1818*001* 




TRANSISTOR ARRAY 


28480 


1818*0011 


A t QS 


1811*0(11 


i 


TRANSISTOR NPN 81 FDlJSOHH FTllOOMHZ 


0IO1T 


8P8 1611 


At Q* 


nm-odS 




TRANBIBTOR NPN 81 POOSOMtt FTHOOMHZ 


0(01T 


8P8 1811 


mri 


0*(1*(I1S 


*, 


RIBIBTOR 1(0 SX >IIM CC TC»»*00/**00 


01*07 


CS((|t 




0*(1*((II 




RIIISTOR ||0 it .SIM FC TC»»4IOO/**00 


01607 


cssm 


MA) 


0*8)*(( 11 




RISISTOR 1(0 SX tISH FC TC»"*00/**O0 


1607 


C8111I 


A I RA 


0*S1*((1S 




RESISTOR 1(0 IX .(SW FC TC«»*00/»*00 


01607 


C8((1S 


MM 


0*81-1111 




RIBIBTOR 2(0 SX ,1SN FC TC«»«00/**00 


01607 


CS((1I 


AlH 


08S1-I1U 




RISISTOR ((0 It •(SW FC TC«»*00/»*0O 


01607 


CSdlS 


A 1 R T 


0*8]-(21S 




RISISTOR (10 SX tiSW FC TC"»«00/**00 


01607 


CSKll 


A 1 RS 


0*81*1*11 


1 


RISISTOR ISO SX ,11* FC TC""*00/*S00 


01601 


C8181S 


A | 


0*81-1 MS 




RESISTOR 160 SX >(SW FC TC"»*00/»*00 


01A0T 


CSIMI 


Aimo 


1810-0047 


I 


NtTMORK-RIB S-FIN-SIF ,tS>FIN-SFCB 


((ISO 


1810*0017 


mrii 


0*81*(11t 


I 


RISIStOR (gtK IX a (SW FC TC«»»00/*TOO 


01 SOT 


CtlUIS 


mrii 


ha. ■ Al _ I ■ £■ 
0*BJ*|S«I 


I 


RIBIBTOR laSK IX a ISN FC TC»»»00/*TOO 


01601 


CSIHS 


* 1*1 3 


0*81-1011 


4 


RISISTOR IK IX )(SW FC TCl"*00/**00 


01601 


CS10(S 


MRU 


0*81-(1SS 


1 


RISISTOR (IK SX .(IN FC TC""*00/*800 


01607 


CS((JI 


MRU 


OtSl-Olll 


I 


RIBIBTOR 410 IX ,J!W CC TC«»«00/**00 


01607 


CS4S1I 


MRI* 


0*B]*((lt 




RIBIBTOR (IK IX ,(SN FC TC"«»00/*800 


OUOT 


CSIJJJ 


AtRIT 


0681-1081 




RISISTOR IK IX ,(IW FC TCi-dOO/tSOO 


OltOT 


csioas 


MR18 


0*81*(US 




RISISTOR 1(0 IX ,(!* FC TC"-«00/*800 


OltOT 


C8M1S 


MRU 


0*81*a)lf 




RISISTOR 410 IX ,(IW FC TC»"«00/*kO0 


0IA0T 


CS411I 


MR(0 


0*S)*»1S 




RISISTOR ((0 IX ,I1tt FC TC"-«00/»*00 


01607 


CBK1I 


MR(1 


0*81-1011 




RISISTOR IK IX ,(IN FC TCi-«00/*»00 


01607 


CB10SS 


MR(I 


o*si-uii 




RISISTOR i.SK IX ,(IN FC TC«"«00/*T00 


01607 


esisai 


MRII 


0*8}-»Ul 




RISISTOR 410 IX ,(!N FC TC»««00/**00 


01607 


esim 




0**1*1011 




RISISTOR IK IX ,(IH FC TC"»»00/**00 


01607 


CS|0(S 


mrii 


otai*«m 




RIBIBTOR 410 IX ,(SM FC TC«>«00/«*00 


01607 


CS111I 



See introduction to this section for ordering information 
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Table 6-1. Replaceable Parts (Continued) 



Reference 
Designation 


11—* i—* 

HP Part 
iMumuer 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 




0|I1>TIII 


4 


REIII70* 7, IK It .UN FC TCi-400/*700 


01*07 


CIT5I5 


*|R1T 


0*11-4711 


1 


REIIITOR 4,TK »t .I1H Ft TC1-400/+700 


01*07 


CI47H 


A|R|I 


1110-0047 




Nf THORK-REI J-*IN«IJF . 1S-^IN-**CS 


II4B0 


U10-004T 


MR|* 


0*81-1*11 




REIIITOR 1*0 51 ,I5H FC TC4-4OO/**0O 


01*07 


cutis 


A1R10 


0*11-1*19 




RIIIITOR 1*0 it ,25* FC TCi-*OO/*»0O 


01*07 


CB|*|I 


A|R1| 


OAlS-ISIf 


2 


REIIITOR 110 IX ,1IH FC TCl-*00/**00 


01607 


C11I1S 


A1RJI 


0*11-1*11 




RIIIITOR 1*0 51 ,25* FC TCi-400/*»00 


01*07 


Cll*l! 


A1R11 


0*11-1111 




RIIIITOR 110 It ,15H FC TC*-400/+»00 


01607 


CB11II 


A1NS4 


0*81-4711 




RIIIITOR 4.TK 51 a ISH FC TC»»400/*700 


01*07 


C84715 


A1RJS 


0*11-4111 




REIIITOR 410 SI ,11* FC TCR-400/+IOO 


01*07 


emus 


A1R1* 


0*11-7515 




REIIITOR T,5K 91 ,15* FC TCi-400/*700 


01A0T 


CI791I 


A1R17 


otii-mi 


1 


RIIIITOR I.2K II ,15* FC TCl-*00/*700 


01*07 


C 11115 




Okll-lltl 


1 


RIIIITOR I, IK It ,1IN FC TCl-*OO/*T00 


01*07 


CB1BIS 


MR1* 


0*11-1411 




RIIIITOR l,4K 91 ,19* FC TC»**OO/*70O 


0l*0T 


CH415 




0611-1011 


1 


RIIIITOR I0K 91 ,11* FC TCR-40O/+I00 


01*07 


C120I5 


At N44 1 


1110*0111 


1 


NIT*ORK-REI 6- PIN- (1? ,15-RIN-IRei 


11410 


1110-0115 


AJR41 


0*11-7511 




RIIIITOR T,SK |« ,21* FC TCR-400/*TOO 


01*07 


CIT515 


A 1 Rill 


9*11-7111 




REIIITOR 7, IK 91 ,15* FC TCl-400/*700 


01*07 


CBTIll 


A1R44 


1110-0115 




NETWORM-RE1 *-RIN»IIR ,11-RIN-lPCS 


11410 


1110-0115 


Alii 


II 01-0955 


1 


l*ITCH-RB OROT ALTN9 4» I50VAC 


21410 


1101-0555 


till 


1101-2171 


1 


SWITCH AIIEM1LY, 5-ITATION 


1(410 


1101-1171 


Alll 


1101-1171 




l*ITCH HICMILYf 5-ITATION 


II4I0 


1101-1171 


All* 


1101-1171 




INITCH IIIIMILYf S-tTAT ION 


1(490 


1101— 1170 


till 


1101-IITI 




1*ITCH AIIEMBLYf 5-ITATION 


1B480 


3101.2118 


tilt 


HOI-1171 




IWITCH AISCMILYt 5-ITATION 


1 1460 


1101-1171 


A|IT 


1101-1111 


1 


•*ITGH-|L 4R0T-NI HINT* ,01* 5VDC FC 


11410 


1I0I-1|77 


Mil 


1101-0*91 


1 


1MTCM-IL I-OROT-NI 81D 1 ,9A IIOVAC RC 


II4I0 


1101-0**1 


AITF1 


I 151-4707 


I 


CONNECTOR-IBL CCNT PIN , Oil -IN-IIC-IZ 


28480 


1151-4707 


AJTFl 


1411-4707 




CONNICTOR-ISL CONT FIN ,011-IN-IIC-IZ 


11410 


1151-4707 


MTM 


1151-4707 




C0NNICT0R-80L CONT FIN ,011-IN-IIC-IZ 


18480 


1111-4707 


A 1 TP« 


1111-4101 




C0NNICTOR-I8L CONT FIN ,011-IN-IIC-IZ 


11410 


I ■? 1 "— 1 V J 


MTU 


lit 1-4707 




CONNICTOR-ISL CONT FIN ,011-IN-BBC-SZ 


28480 


1291-470? 


AITR» 


1111-0*00 


1 


CONTACT-CONN U/W-ROIT-TYRI MALE OPILOR 


11410 


1191-0*00 


AlTRT 


1151-0*00 




CONTACT-CONN U/N-R08T-TYRE MALE DRILQR 


11410 


1111-0*00 


A1TR1 


1111-0*00 




(XINTACT-CONN U/N-ROIT-TYPE MALL 0R8LDR 


28480 


1111-0*00 


MU1 


lllO-llfl 


1 


IC FF TTU LI D-TYRE POI-COOL-TRIO OCM 


01**1 


1N74LI175N 


A1UI 


iiio-iiis 


1 


IC ATE TTL LB AND-OR-INV 4- IN? 


01**1 


IN7«LI54N 


A1U1 


1110-1011 




IC XLT* ICL/TTL ICL-TO-TTL QUAD 2-INF 


01017 


HC10115L 


MLY 


iiio-q**i 


1 


IC 8ATI TTL 1 AND-OR-INV 


01**1 


IN74I*4N 


MUI 


1110-1104 


1 


IC 8ATI TTL LS NAND OU*L 4-INR 


01691 


IN74LI20N 


A!U» 


1110-1140 


1 


IC OEN TTL 1 FAR IEN *.»1T 


01*10 


M!1I*1A 


A1UT 


1110-1 14* 


1 


IC 8ATI TTL LI NCR SUA0 2- IN? 


01**1 


IN74LI01N 


MUI 


1110-11 91 


1 


IC GATE TTL LI NAND SUAD 2- IN? 


01698 


IN74LI00N 


A1U* 


1110-0*1* 


1 


IC FF TTL I J'X NI8-ED6I-TMS 


01698 


IN74B1UN 


A 1 Ul 


lltO-ll** 


1 


IC INV TTL LI HEX 1 - IN? 


01**1 


INT4LI04N 


MUli 


1110-0*1! 


1 


IC SATI TTL 8 NAND TRL 3- IN? 


01**1 


IN74I10N 


MUlt 


1I10-10SI 




IC KLTR ECL/TTL ICL-TO-TTL QUAD l-IN» 


01017 


f C 1 0119L 


MU1J 


1410-1685 


4 


IC, TTL T4LI17J 


01406 


0M74LIIT1N 


A I U I • 


iiio-iasi 




IC, TTL 74LI171 


0149* 


DN74LII71N 


aiuis 


lllO-tltl 




IC, TTL T4LI1T1 


0140* 


DN74LB1 TIN 


A 1 Ul * 


III0-1III 




IC, TTL 74LII71 


0140* 


0M74LI171N 


AJUIT 


1110-11*1 


1 


IC BATE TTL LI NAND OUAO 1-INR 


01**1 


IN74L101N 


A1UU 


1010-1281 


1 


IC DCOR TTL LI 2-10-4-LINE DUAL 1-INP 


01**1 


IN74LI13IN 


MU1» 


lll*-100* 


1 


IC, ROM It t 1, CC 


28480 


LIU-100* 


MUIO 


1820-1001 


1 




21*10 


1810-1001 


MUll 


1110-141} 


1 


IC IHF-RSTR TTL LI R-l IERIAL-IN F*L OUT 


91**1 


INT4LIU4N 


MUlt 


IB10-144T 


1 


IC INT4LIIT0N 16-BIT RAM TTL 


01 698 




MUll 


1820-1419 


1 


IC GOMRTR TTL LI HASTO 4-BIT 


01*41 


IN74LIIIN 


MUlt 


1110-141] 




IC IMF-R8TR TTL LI R«l IIRIAL-IN PRL OUT 


01**1 


IN74LI1IUN 


MUll 


ISI0-I47I 


3 


IC CNTR TTL LI UN HYNCHRO 


01**1 


•N74LII1N 


MUI| 


HI0-14TI 




IC CNTR TTL LB UN tlYNCHRO 


01**1 


|N74L1*1N 


MUIT 


iaio-147* 




IC CNTR TTL LI UN A SYNCHRO 


01**1 


•N74LI*1N 


MUll 


1116-0180 


1 


IC 551 


01*10 


NES55V 


A1UI* 


l»l*-100T 


1 


IC, ROM 32 X 1, OC 


28480 


1816-1001 


A1 USO 


1A|*i-0 171 


I 


IC V RSLTR 


0140* 


LM>10K.|,J 








Al MIICILLANIOUI 








0110-07*1 


S 


IRACKIT, *0 DIORtE 


28480 


0110-97*1 




1110-01** 


2 


FUIINOLOER-CLIF-TYFE .IIFUIE 


11410 


1110-Olt* 




5000-8013 


1 


RECEFTACLE, AC COWER 


11410 


1040-1011 


A» 


0I0O4-IOO01 


1 


BOARD AIIEMILY, DIIRLAY 


1B4B0 


05004-60002 


AtCRl 


1**0-0111 


2 


LIO-VIIIILE LUM-INTHOOUCO IFi50MA-MAX 


01541 


5011-4401 


aicri 


1**0-0140 


4 


DI8RLAY-NUM BEB 1-CHAR 


01542 


5012-7*50 


MCHI 


1**0-0140 




DIIRLAY-NUM III 1-CHAR ,41-M 


01542 


1082-1650 


tlttl 


1**0-0140 




OIIRLAY-NUM ICS 1-CHAR ,41-H 


01541 


1 00- 1 650 


aicri 


1990-0100 




DIIRLAY-NUM IE! 1-CHAR ,41-H 


01542 


50Sl-7*50 



See introduction to this section for ordering information 
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Model 5004A 
Replaceable Parts 



Table 6-1. Replaceable Parts (Continued) 



Reference 
Designation 


HP Part 
Numuer 


_ 

Qty 


Description 


Mfr 
ooue 


ivitr ran i\i umber 


A2CR* 


1990*0121 




LID-VIBIBLE LUM*:NT»800UCD IF»50MA*MAX 


01542 


5082*4401 




1251*17*8 


18 


CONTACT-CONN U/N-PDST-TYPE MALL BP8L0R 


28480 


1211' 17*8 


»u» 


1251*17*8 




CONTACT-CONN U/H*PD8T*TYPE MALE BP8LBR 


28480 


1251.17*8 


A2J1 


i2si*}78B 




CONTACT-CONN U/H*POBT*TYPE MILE 6P8LDR 


28480 


1211*17*8 


A2J4 


1251*1788 




CONTACT. CONN U/H*P0BT*TYPE MALE BP8LDR 


28480 


1211*17*8 


A2JS 


1251*1788 




CONTACT*C0NN U/W*P08T*TYPE MALE 0P8LDR 


28480 


1211*1788 


tut 


1251*17*8 




CONTACT-CONN LI/W*P08T*TYPE MALL 0P8LDR 


28480 


1251*17*8 


A2J7 


1251*1788 




CONTACT-COYN U/W*P08T-TYPE MALL DP8L0R 


21480 


1251*17*8 


<UI 


1251*1768 




CONTACT-CONN U/N*P08T*TYPE MALE 0P8LDR 


28480 


1211*1788 


A2J9 


1251*17*8 




CONTACT-CONN U/W*P08T*TYPE MALE DP8LDR 


28480 


1211*17*8 


A2J10 


1251*1768 




CONTACT-CONN U/W*P08T*TYPE MALE DP8LDR 


284B0 


1211*17*8 


A2JU 


1251*17*8 




CONTACT-COYN U/W.POST-TYPE MALL DPSLDR 


28480 


1251*17*8 


A2J12 


1251*17*8 




G0NTACT*CDNN U/K*P08T*TYPE HALE BP8LBR 


28480 


1211*1788 


A2J1) 


1251*17*8 




CONTACT-CONN U/W*P08T*TYPf MALL 0P8LDR 


28480 


1211*1788 


A2J14 


i2Si*i76B 




CONTACT-CONN U/W*P08T*TYPE MALL DPSLDR 


28480 


1211*17*8 


»un 


usi-JTfce 




CONTACT-CONN U/W*P08T*TYPE MALL 0P8LDR 


28480 


1251.1788 


l!JI» 


1251*1768 




CONTACT-CONN U/W*P08T*TYPE HALL 6PSLDR 


28480 


12S1> 17*8 


A2J17 


i25i*ms 




CONTACT-CONN IJ/W-P08T-TYPE MALL 0P8LDR 


28480 


1251.17*8 


ajjib 


i2Si*}7ts 




CONTACT-CONN U/W*P08T-TYPE MALE BP8LDR 


28480 


1251- 1788 


A|T*l 


1251*4714 


1 




18480 


1251*4714 


AJWt 


1211*4750 


) 


C0NNECT0R*8BL C0NT PIN ,0}*IN*SSC*BZ RND 


2B480 


1211'4710 


A2*2 


1251.4750 




C0NNECT0R.8GL C0NT PIN ,01-IN-BSC-SZ RND 


28480 


1211*4750 


»|WJ 


1211*4750 




CONNECTOR* 86L C0NT PIN , Ol'IN.BSC.SZ FNO 


2B4S0 


1211*4750 








42 MISCELLANEOUS 








0400*0010 


1 


8R0MMET 1 VINYL 0,850" IB 


00000 


080* 


1 J 


OS O04.*0001 




PROBE ASSEMBLY 


284B0 


05004*80005 


MP13 


7I20-S9J9 


1 


LABEL, PROBE, TOP 


28480 


7110.1919 


MP12 


7120-5920 


1 


LABEL, PROBE , BOTTOM 


28480 


7120*5920 


MP11 


so*o.o4is 


1 


PIN TIP ASSEMBLY 


28480 


50*0*0418 


MP8 


00545*20201 


1 


B0BY, BOTTOM HAL? 


28480 


00145*20201 


MP10 


00*4**40002 


1 


WINDOW 


28480 


0054**40002 




001 47-40005 


1 


COVER, TIC 


28480 


00547*40005 


MP9 


05004*20204 


1 


BODY, TOP HAL? 


28480 


05004*20204 




05004*20205 


1 


SWITCH, PUSHBUTTON 


28480 


05004*20205 




05004-bolol 




CABLE ASSEMBLY, PROBE 


2B4B0 


01 004- bold 


AlAt 


05004*60001 


1 


B0ARO ASSEMBLY, PROBE 


28480 


05004-boo01 


»j»iei 


0160*057* 




CAPACIT0R«P«B , 1UP »*20X 50VBC CLR 


28480 


01*0*057* 




01*0*057* 




EAPACITOR.PKD tUF **3flX 40UDC Gift 


28480 




aiaici 


0110.0088 


1 


CAPACIT0R.PXD 1.9PF +-.25PP 500VOC 


2S4B0 


0150*0088 


A)AieRl 


1901-0040 




BIODE.BhITCHINB SO V SOMA 2NB B0«)5 


28480 


1901-0040 


A)AlBBi 


2140-014* 


' 


LAMP.INCANB 7210 5VBC 10MA T-t*8UL8 


04504 


7210(ANJI 7210) 


A)AJRl 


0**8-7225 


1 


RE8I8T0R )4B IX ,05W P TC«0**100 


01292 


Cl*l/B.T0*]48R*e 


AJA1R2 


0*96*8875 




RESISTOR 27,4 IX ,01* t TG*0+*100 


0)292 


CI 


»JMRI 


0*98-88711 


1 


REBI8T0R 127 IX ,05* f TC»0+*100 


01292 


CI 


AIA1R4 


2100-198* 


1 


RESISTOR. TRMR IK IOX C TOP-ABJ 1 «TRN 


045*8 


b2*20k.l 


»J»l»! 


0*98.71*2 




RESISTOR 12, IK IX ,05W f TC*0+*100 


01192 


ei*l/8-T0-12l2*S 


tun* 


0757-0849 


| 


RESISTOR 1*,1K IX ,5W P TC*0+*100 


02995 


MPTC1/2*T0-1*S2*P 


A1M81 


0054**00001 


1 


SWITCH, CONTACT 


28480 


0O54*. 00001 


AIA1U1 


1810*0919 


1 


IC eOMPTR CCL LID DUAL 


02017 


MCltSOL 








A)A1 MISCELLANEOUS 








1251*4259 


1 


CONNECTOR. BEL CONT PIN , 0)1 -IN-BBCBl 


28480 


1251*4259 




00545*10202 


1 


STUD, TIC 


28480 


00145*20202 


A4 


05004. *0O0* 


1 


POB ASSEMBLY 


28480 


05004. 4000* 




0*14*010* 


4 


SCREW* TPO 2*28 ,!«IN-L8 PAN.HD'POZI STL 


2S4S0 


0*24*0107 


MP14 


7110.1911 




LABEL, POD INST, 


IS480 


7110*5921 




5040* OS*) 


1 


CONNECTOR , CLIP 


28480 


5040*05*1 


MP6 


5040*8125 


1 


COVER, COO 


28480 


5040.8125 


MP7 


OS004. 20201 


I 


HALP" BOTTOM POD 


28480 


05004*20201 




05004.60101 




CABLE ASSEM8LY, CCD 


28480 


95004**0101 




OS004*bO004 


1 


BOARB ASSEMBLY, POD 


28480 


05004**0004 


»«m:i 


01*0*2550 


2 


CAPACITOR.FXD IPP +-.1PP 100VOC 


28480 


01*0*2550 


A4AU2 


01*0*22)5 


1 


CAPACITOR-PXD ,T5PP ♦•^SPF 100VDC 


28480 


01*0*22)5 


aoaici 


01*0*2550 




CAPACITOR*PXD 1PF +*,1PF 500VBC 


28480 


01*0*2550 


»«ne» 


01*0.057* 




CAPACITOR.PXD ,1UP +*20X 10VBC CLR 


28480 


01*0*017* 


»a»i:s 


0180.0155 


1 


CAPACITOR* PKB 2,2UF+*20X 20VDC T A 


04200 


150D225X0020A2 



See introduction to this section for ordering information 
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Model 5004A 
Replaceable Parts 



Table 6-1. Replaceable Parts (Continued) 



Reference 
Designation 


HP Part 
NumDer 


City 


Description 


Mfr 
Code 


Mfr Part Number 




01*0*087* 




emeiTon.Fxo ,iur sovoe em 


16460 


01*0*087* 


141IGT 


l*0-0STfc 




C1F1GI70F*FK0 ,IUF »*20* 80VDC GIF 


18480 


01*0*087* 


ibiicri 


1901-0040 




DI00I-8WITCHINB 10V BOH IM 00*11 


28480 


1901-0040 


14MGF1 


1901-0040 




0:OOI*8NITCHIN8 10V 10M1 |N8 00-11 


18480 


1*01*0040 


iiijeFi 


1 901 -0040 




0I00I*8NITCHINB 10V 93W\ 2*6 00-JI 


28(180 


1 901 -0040 


mini 


0787*1100 


s 


FI6I6T08 800 1% ,II5N F 7C*0t*100 


012*2 


C4*1/8'70**01*F 


i4t|Ri 


0T8T-U00 




4C6II70R tOO 11 ,IISH F 7C*0»*I00 


012*2 


C4.|/*.70**01-F 


»«»i«i 


0**6*1421 


i 


F10I670R Hi, UK 11 ,8* F TC«0t«100 


08824 


HFF*l/l*lO 




0**B*14|1 




4141470* 46, 4K 1 1 ,5W F TC>0f*l 00 


08814 


MFF*I/2»|0 


14H8B 


0**6*1411 




M6I6T0F 44, (IK It «8W F 7G*0+*I0O 


08814 


MFF*l/i*lO 


14t|ft* 


0717-1100 




4111170*. *00 11 ,I1SW F TC"0**>1 00 


011*1 


C4.1/B-70**0l.F 


1411RT 


0787*0416 




81818708 5. UK It .11 Jl» F 7t*0+*100 


011*2 


C4«l/6a70*8lil*F 


14MFB 


0717*0418 




8181670* 1.111 11 ,128W F 7CI0+-100 


012*2 


C4*|/6*70*8111*F 


IttlM 


0**6*1181 


1 


Rf.61670* 1.81K 11 ,128* F 7G10+-100 


011*1 


C4<l/6*70*llll*F 


i4M*io 


0767*10*4 


1 


41*1670* 1 1 47K 11 ,1281V F TC»0+-1 00 


012*2 


C4.|/6>70*|47I*F 


A441 1 1 1 


0787*04)6 




F16I6T0* 1.111 11 ,125* 1 TCiO»-100 


011*1 


E4a|/8*70*S1I1*F 


14HU1 


1810*04*1 


1 


IC OF IMF 


0140* 


LM10TN 


1411U2 


1810*0* If 




IC C0MF7* LCL 4/D DUAL 


01017 


MC 1*60L 


14MU1 


1810*0*1* 




tc comf78 ict */e ouil 


0I01T 


HdtSOL 


14MU4 


162**021S 


1 


IC V *6LT* 


02017 


MCT*0S,8C7 








1411 MI6CELL1NEDU6 








14*0*1471 




8F81N9 OM Mt7) 8t CU 


28480 


14*0*1471 








80041 8I8NI7U8C ANALYZER 






Ft 


2110-0201 


1 


FUSE 25A 250V SLO-BLO 1 25X 25 UL IEC 


04701 


313250 


Fl 


2110-0318 


1 


FUSE 125A 250VSLO-BLO 1 25X.25 UL IEC 


O'TOl 


313125 


T1 


*100*)0*1 


1 


7F1N6F0*MI*( CCWER 


28480 


* 100*10*1 


Ul 


1*2**01*1 


1 


IC V 4617* 


0140* 


LMJ21K 


W I 


6110*1)76 


1 


CiBLE 1187 144MB 1*CN0CT JSK'JKT ,88*00 


18480 


8110*11T* 








M18CELL1NE0UB CART8 








0180-0007 


s 


BF1CC***N0 ,4I6LB ,1810 ,2800 888 NI«*L 


24480 


0180-0008 




0810*08*2 


* 


*E71INE*»FU6H CN TUB EX7 ,14*011 


88480 


0810*08*2 




05 1 1 




8*1GKE7**7AN6 ,144*L6 X ,407*LO ,118-WO 


11480 


0810*0741 




1808*011* 


1 


HEAT SINK OOL 70*1*FK6 


26480 


1208*011* 




1 400- 000 


1 


Cl*MF»C* i 128*011 ,175*HD NTL 


05448 


MF"2N 


MP5 


2360-0391 


4 


SCREW, MACH 6 32 X 1 75 PAN PH 


28480 


2360-0391 


1840*0487 


1 


CUE. CUTS CVC 10LB 7.I25WD 1, 50* 


88480 


1540-0457 




1*80*0072 


8 


NUT-MIX-OIL-CHAM 1/4-J2.7HO ,0*1«!N*YHK 


184*0 


2890-0015 


MP1 


4040*ius 


1 


•MtLL» 80770* 


18460 


4040*1128 


MP4 


7101-0447 


1 


F1NEL» F*0N7 


18(140 


7101*0447 




riiO'iTii 


I 


L1IEL, HV W18NIN9 


28480 


7120*1711 




7110*8170 


8 


HBELr H1NDIE 


88480 


7120-5170 




7110*8*58 


1 


LIBEL r LINE V0L716E 


28410 


7120*8*85 




7110*8*8* 


1 


LABEL, INFO 


18480 


7110*8*5* 




7ll0*»07* 


1 


LABEL, INFO 


28460 


7U0*»0J6 




7111*00*7 


I 


N1MEFL17E 


26460 


7122*00*7 




8040*6044 


4 


BF1CER 


18460 


8040*6044 


MP3 


1080*1088 


1 


H1N0LE 


11460 


8040*6086 




8041*02*6 


* 


KEVC**, *E1*L GRAY 


26460 


8041*01*6 




80*1*1115 


I 


C18LE 18BEM8LY i 5NO BUCK 


26480 


80*1*1218 




50*1*111* 


1 


CABLE 188EMBLr» 8T0F W/R 


18480 


80*1*111* 




10*1*1111 


1 


C18LE IBBEMBLr, CLK W/Y 


18480 


80*1*1221 




10*1*1111 


1 


CltLE 11SEMSLY, 8T1FT K/ON 


18480 


80*1*1222 




0084***0101 


1 


C1ILE »88EM8Lr, COWER 


llalo 


005«t-*0101 




08004*00001 


1 


BMCKIT, WEA7 8INK 


28480 


08004-00001 




08004*00001 


1 


6HIELD/ ME17 BIN* 


18480 


08004*00001 


MP2 


08004*80101 


1 


•HILL» TOF HUF 


18480 


08004*20202 




08004*10101 


8 


BEZEL; TE17 FOINT 


28480 


08004*20201 




08004*80001 


1 


MANUAL-OPERATINO 


16460 


08004*40001 




10810**1101 


8 


6*1*88* 


26460 


|0210**2101 



See introduction to this section for ordering information 
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Table. 6-2. Manufacturers Code List 



Mfr. No. 


MANUFACTURER NAME ADDRESS 


ZIP CODE 


01542 


HP DIV 01 OPTOELECTRONICS, PALO ALTO, CA 




01607 


ALLEN-BRADLEY CO., MILWAUKEE, Wl 




01698 


TEXAS INSTRU INC SEM1COND CMPNT DIV, DALLAS, TX 




02037 


MOTOROLA SEMICONDUCTOR PRODUCTS, PHOENIX, AZ 




02713 


GENERAL INSTR CORP SEMIDON PROD GP., HICKSVILL, NY 




02910 


SIGNETICS CORP, SUNNYVALE, CA 




02995 


MEPCO/ELECTRA CORP, MINERAL WELLS, TX 




03292 


CORNING GLASS WORKS (BRADFORD), BRADFORD, PA 




03406 


NATIONAL SEMICONDUCTOR CORP, SANTA CLARA, CA 




04200 


SPRAGUE ELECTRIC CO., NORTH ADAMS, MA 




04504 


CHICAGO MINIATURE/DRAKE CHICAGO II 




04568 


BECKMAN INSTRUMENTS INC H ELI POT DIV., FULLERTON, CA 


73138 


04703 


LITTELFUSE INC., DES PLAINS, IL 




05448 


BURNDY ENGINEERING, LATHRUP VILLAGE, Ml 




05524 


DALE ELECTRONICS INC., COLUMBUS, NE 




28480 


HEWLETT-PACKARD CO CORPORATE HQ., PALO ALTO, CA 


94304 
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Figure 6-7. Mechanical Parts 
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SECTION VII 
MANUAL CHANGES 



7-1. INTRODUCTION 

7-2. This section normally contains information for adapting this manual to instruments for 
which the content does not apply directly. Since this manual does apply directly to instruments 
having serial numbers listed on the title page, no change information is given here. Refer to 
INSTRUMENTS COVERED BY MANUAL in Section I for additional important information 
about serial number coverage. 
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SECTION VIII 
SERVICE 



8-1. INTRODUCTION 

8-2. This section provides safety considerations, logic symbols, troubleshooting procedures, 
block diagram and description, circuit theory, component location photos, and schematic dia- 
gram (service information). 



8-3. SAFETY CONSIDERATIONS 

8-4. Although this instrument has been designed in accordance with international safety 
standards, this manual contains information, cautions, and warnings which must be followed 
to ensure safe operation and to retain the instrument in safe condition (see Sections II, III, and 
V). Service and adjustments should be performed only by qualified service personnel. 



WARNING | 

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) CON- 
DUCTOR (INSIDE OR OUTSIDE THE INSTRUMENT) OR DISCON- 
NECTION OF THE PROTECTIVE EARTH TERMINAL IS LIKELY TO 
MAKE THE INSTRUMENT DANGEROUS. INTENTIONAL INTER- 
RUPTION IS PROHIBITED. 



8-5. Any adjustment, maintenance, and repair of the opened instrument under voltage should 
be avoided as much as possible and, when inevitable, should be carried out only by a skilled 
person who is aware of the hazard involved. 

8-6. Capacitors inside the instrument may still be charged even if the instrument has been 
disconnected from its source of supply. 

8-7. Make sure that only fuses with the required rated current and of the specified type 
(normal blow, time delay, etc.) are used for replacement. The use of repaired fuses and the 
short-circuiting of fuseholders must be avoided. 

8-8. Whenever it is likely that this protection has been impaired, the instrument must be made 
inoperative and be secured against any unintended operation. 

WARNING I 

THE SERVICE INFORMATION IS OFTEN USED WITH LINE POWER 
SUPPLIED AND PROTECTIVE COVERS REMOVED FROM THE 
INSTRUMENT. ENERGY AVAILABLE AT MANY POINTS MAY, IF 
CONTACTED, RESULT IN PERSONAL INJURY. 
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8-8. RECOMMENDED TEST EQUIPMENT 

8-10. Test equipment and test equipment accessories required to maintain the 5004A are 
listed in Table 7-2. Equipment other than that listed may be used if it meets the listed critical 
specifications. 



8-11. LOGIC SYMBOLS 

8-12. Logic symbols used in this manual conform to the American National Standard ANSI 
Y32.14-1973 (IEE Std. 91-1973). This standard supersedes MIL-STD-806B. In the following 
paragraphs logic symbols are described. 

8-13. Logic Concepts 



8-14. The binary numbers 1 and are used in pure logic where 1 represents true, yes, or 
active and represents false, no, or inactive. These terms should not be confused with the 
physical quantity (e.g., voltage) that may be used to implement the logic, nor should the term 
"active" be confused with a level that turns a device on or off. A truth table for a relationship 
in logic shows (implicitly or explicity) all the combinations of true and false input conditions 
and the result (output). There are only two basic logic relationship, AND and OR. The following 
illustrations assume two inputs (A and B), but these can be generalized to apply to more than 
two inputs. 



AND Y is true if and only if A is true and B is 
true (or more generally, if all inputs 
are true). 

Y=i if and only if A=1 and B=l. 
Y=A»B 



OR Y is true if and only if A is true or B is true 
(or more generally, if oneormoreinput(s) 
is (are) true). 

Y=l if and only if A=l orB=1. 
Y=A+B 



TRUTHTABLE 



A 


B 


Y 


1 


1 


1 


1 











1 















EQUIVALENT 

SYMBOLS 

& 



& 



TRUTH TABLE 



A 


B 


Y 


1 


1 


1 


1 





1 





1 


1 












EQUIVALENT 
SYMBOLS 

">1 



>1 



8-15. Negation 

8-16. In logic symbology, the presence of the negation indication symbol O provides for the 
representation of logic function inputs and outputs in terms independent of their physical values; 
the 0-state of the input or output being the l-state of the symbol referred to by the symbol 
description. 



EXAMPLE 1 



EXAMPLE 2 



EXAMPLE 3 



EXAMPLE 4 




& 



>1 



>1 




& 



TRUTH TABLE 



TRUTH TABLE 



TRUTHTABLE 



TRUTH TABLE 



A 


B 


z 


1 


1 





1 





1 





1 


1 








1 



A 


B 


z 


1 


1 





1 





1 





1 


1 








1 



A 


B 


z 


1 


1 





1 











1 











1 



A 


B 


z 


1 


1 





1 











1 











1 
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EXAMPLE 1 says that Z is not true if A is true and B is true or that Z is true if A and B are not 
both true. Z=AB or Z=AB. This is frequently referred to as NAND (for NOT AND). 

EXAMPLE 2 says that Z is true if A is not true or if B is not true. Z =A +B. Note that this truth table 
is identical to that of Example 1. The logic equation is merely a De Morgan's 
transformation of the equations in Example 1. The symbols are equivalent. 

EXAMPLE 3Z = A + BorZ = A + B and, 

EXAMPLE 4 Z = A • B, also share common truth table and are equivalent transformations of 
each other. The NOT OR form (Example 3) is frequently referred to as NOR. 

NOTE 

In this manual the logic negation symbol is NOT used. 



8-17. Logic Implementation and Polarity Indication 

8-18. Devices that can perform the basic logic functions, AND and OR, are called gates. Any 
device that can perform one of these functions can also be used to perform the other if the re- 
lationship of the input and output voltage levels to the logic variables 1 and is redefined 
suitably. 

8-19. I n describing the operation of electronic logic devices, the symbol H is used to represent 
a "high level," which is a voltage within the more-positive (less-negative) of the two ranges of 
voltages used to represent the binary variables. L is used to represent a "low level," which is a 
voltage within the less-positive (more-negative) range. 

8-20. A function table for a device shows (implicity of explicitly) all the combinations of input 
conditions and the resulting output conditions. 

8-21. I n graphic cymbols, inputs or outputs that are active when at the high level are shown 
without polarity indication. The polarity indicator symbol denotes that the active (one) state 
of an input or output with respect to the symbol to which it is attached is the low level. 

NOTE 

The polarity indicator symbol "p^" is used in this manual. 



EXAMPLE 5 

Assume two devices having the following function tables. 



DEVICE #1 
FUNCTION TABLE 



A 


B 


V 


H 


H 


H 


H 


L 


L 


L 


H 


L 


L 


L 


L 



DEVICE #2 
FUNCTION TABLE 



A 


B 


Y 


H 


H 


H 


H 


L 


H 


L 


H 


H 


L 


L 


L 



POSITIVE LOGIC 

By assigning the relationships H=1, L=0 at both input and output, Device #1 can perform the 
AND function and Device #2 can perform the OR function. Such a consistent assignment is 
referred to as positive logic. The corresponding logic symbols would be: 



DEVICE #1 DEVICE k2 
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NEGATIVE LOGIC 

Alternatively, by assigning the relationship H=0, L=l at both input and output, Device #1 can 
perform the OR function and Device #2 can perform the AND function. Such a consistent 
assignment is referred to as negative logic. The corresponding logic symbols would be: 



DEVICE i=1 




<1 



DEVICE =1 



& 




8-22. MIXED LOGIC. The use of the polarity indicator symbol (b^) automatically invokes a 
mixed- logic convention. This is, positive logic is used attheinputand outputs that d o not have 
polarity indicators, negative logic is used at the inputs and outputs that have polarity indicators. 



EXAMPLE 6 
FUNCTION TABLE 



EXAMPLE 7 
FUNCTION TABLE 



A 


B 


Z 


H 


H 


L 


H 


t) 


H 


L 


H 


H 


L 


L 


H 



This may be shown either of two ways: 




This may be shown either of two ways: 





Note the equivalence of these symbols to ex- 
amples 1 and 2 and the fact that the function 
table is a positive-logic translation (H=1, L4) 
of the NAND truth table, and also note that the 
function table is the negative-logic translation 
(H=0, L=l) of the NOR truth table, given in 
Example 3. 



Note the equivalence of these symbols to ex- 
amples 3 and 4 and the fact that the funcion 
table is a positive-logic translation (H=l, L=0) 
of the NOR truth table, and also note that the 
function table is the negative-logic translation 
(1-1=0, L=1) of the NAND truth table, given in 
Example 1. 



8-23. It should be noted thatortecaneasilyconvertfromthesymbology of positive-logic merely 
by substituting a polarity indicator (fc^) for each negative indicator (O) while leaving the 
distinctive shapes alone. To convert from the symbology of negative logic, a polarity indicator 
(t5*.) is substituted for each negation indicator ( o jand the CR shape is substituted for the AND 
shape or vice versa. 

8-24. It was shown that any device that can perform CR logic can also perform AND Igoic 
and vice versa. D e Morgan's transformation is illustrated in Examples 1 through 7. The rules of 
the transformation are: 

1. At each input or output having a negation (o) or polarity (C^) indicator, delete the 
indicator. 

2. At each input or output not having an indicator, add a negation (o) or polarity (t^) 
indicator. 

3. Substitute the AN D symbol ((3) for the CR symbol (J)) or vice versa. 

These steps do not alter the assumed convention; positive-logic stays positive, negative- 
logic stays negative, and mixed-logic stays mixed. 
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8-25. The choice of symbol may be influenced by these considerations: (1) The operation being 
performed may best be understood as AND or OR. (2) In afunction more complex than abasic 
gate, the inputs will usually be considered as inherently active high or active low (e.g., the J and 
K inputs of a j-K flip-flop are active high and active low, respectively). (3) In a chain of logic, 
understanding and the writing of logic equations are often facilitated if active-low or negated 
outputs feed into active-low or negated inputs. 

8-26. Other Symbols 

8-27. More symbols are required to depict complex logic diagrams. Some of the other symbols 

Dynamic input activated by transition from a low level to a high level. The 
opposite transition has no effect at the output. 

Dynamic input activated by transition from a high level to a low level. The 
opposite transition has no effect at the output. 



are as follows: 



= 1 



Exclusive OR function, 'the output will assume its indicated active level if and 
only if one and only one of the two inputs assumes its indicated active level. 



Inverting function. The output is low if the input is high and it is high if the input 
is low. The two symbols shown are equivalent. 



Noninverting function. The output is high if the input is high and it is low if the 
input is low. The two symbols shown are equivalent. 



t i — OUTPUT DELAY. The output signal is effective when the input signal returns 

— 1 to its opposite state. 

_J~ "J E EXTENDER. Indicates when a logic function increases (extends) the number 

L J of inputs to another logic function. 



FLIP-FLOP. A binary sequential element with two stable states: a set (1) state 
and a reset (0) state. Outputs are shown in the 1 state when the flip-flop is set. 
In the reset state the outputs will be opposite to the set state. 

RESET. A 1 input will reset the flip-flop. A return to will cause no further 
effect. 

SET. A 1 input will set the flip-flop. A return to will cause no further action. 



TOGGLE. A 1 input will cause the flip-flop to change state. A return to will 
cause no further action. 
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J INPUT. Similar to the S input except if both J and K (see below) are at 1, the 
flip-flop changes state. 

K INPUT. Similar to the R input (see above). 



D INPUT (Data). Always dependent on another input (usually C). When the 
C and D inputs are at "\, the flip-flop will be set. When the C is 1 and the D is 0, 
the flip-flop will reset. 



Address symbol has multiplexing relationship at inputs and demultiplexing 
relationship at outputs. 



8-28. Dependency Notation "C" "G" ' V ' T" 

8-29. Dependency Notation is a way to simplify symbols for complex IC elements by defining 
the existence of an AND relationship between inputs, or by the AND conditioning of an output 
by an input without actually showing all the elements and interconnections involved. The fol- 
lowing examples use the letter "C" for control and "C" for gate. The dependent input is labeled 
with a number that is either prefixed (e.g., IX) or subscripted (e.g., X,). They both mean the 
same thing. The letter V is used to indicate an OR relationship between inputs or between in- 
puts and outputs with this letter (V). The letter F indicates a connect-disconnect relationship. 
If the F (free dependency) inputs or outputs are active (1)the other usual normal conditions 
apply. If one or more of the F inputs are inactive (0), the related F output is disconnected from 
its normal output condition (it floats). 



I 



The input that controls or gates other inputs is labeled with a"C" or a"G" r 
followed by an identifying number. The controlled or gated input or output is 
labeled with the same number. In this example, "1" is controlled by "G1." 



— TgT 

OR 

— TgT 
— Iix 



When the controlled or gated input or output already has afunctional lable(X 
is used here), that label will be prefixed or subscriptedby the identifying number. 



If a particular device has only one gating or control input then the identifying 
number may be eliminated and the relationship shown with a subscript. 



1.2: 

G2 



If the input or output is affected by more than one gate or control input, then the 
identifying numbers of each gate or control input will appear in the prefix or 
subscript, separated by commas. In this example "X" is controlled by "CI" 
and "G2." 
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8-30. Control Blocks 

8-31. A class of symbols for complex logic are called control blocks. Control blocks are used 
to show where common control signals are applied to a group of functionally separate units. 
Examples of types of control blocks follow. 




Register control block. This symbol is used with an associated array of flip-flop 
symbols to provide a point of placement for common function lines, such as a 
common clear. 



RIGHT - 
LEFT ■ 




Shift register control block. These symbols are used with any array of flip-flop 
symbols to form a shift register. An active transition at the inputs causes left 
or right shifting as indicated. 




Counter control block. The symbol is used with an array of flip-flops or other 
circuits serving as a binary or decade counter. An active transition at the +1 or 
-1 input causes the counter to increment one count upward or downward, re- 
spectively. An active transition at the ±1 input causes the counter to increment 
one count upward or downward depending on the input at an up/down control. 




Selector control block. These symbols are used with an array of OR symbols to 
provide a point of placement for selection (S) or gating (G)lines. The selection 
lines enable the input designated 0, 1, ....n of each OR function by means of a 
binary code where SO is the least-significant digit. If the 1 level of these lines is 
low, polarity indicators ( b*.) will be used. The gating lines have an AND relation 
with the respective input of each OR function: G1 with the inputs numbered 1, 
G2 with the input numbered 2, and so forth. If the enabling levels of these lines 
is low, polarity indicators ( b») will be used. 



OUTPUT 
SEL 



SO 
SI 



Output selector control block. This symbol is used with a block symbol having 
multiple outputs to form adecoder. The selection lines enable the output de- 
signated 0, 1, ....n of each block by means of abinary code where SO is the least- 
significant digit. If the 1 level of these lines is low, polarity indicators (C^.) will 
be used. 



8-7 



Model 5004A 
Service 



8-32. Complex Logic Devices 

8-33. Logic elements can be combined to produce very complex devices that can perform 
more difficult functions. A control block symbol can be used bo simplify understanding of many 
complex devices. Several examples of complex devices are given here. 





G1 








G2 

h 


SEL 


r 








1 

2 


>1 






1 
2 








1 

2 i 



Selector Control Block used to simplify AND portion of aquad AND-OR select 
gate. When G1 is high, the data presentedat the"!" inputswill be gated through. 
When G2 is high, the data presented at the "2" inputs will be gated through. 





D c 


FF 




D c 


FF 




D c 


FF 




D c 


FF 



Register control block used to illustrate aquad D-type latch. There is acommon 
active-low reset (R), and a common edge-triggered control input (C). Since 
there is only onedependency relationship, thecontrolling input is not numbered 
and the controlled functions (D)are subscripted with aC. 



r 



C2 
C3 
R 



3D 


CI A3 


ID 


FF ~\ 


3D 


CI ,2.3 
FF 1 


3D 


C1 .2,3 
FF T 


3D 


CI. 2,3 


2D 


FF n 



Shift Register Control Block used to show common inputs to a bidirectional 
shift register. Notice that m" means shift the contents to the right or down 
by "m" units. And m" means shift the contents to the left or up by "m" units. 
Note: If m=1, it may be omitted. Inputs "a" and "b" are each single IC pins that 
have two functions. Input "a" enables one of the inputs to the top D-type flip- 
flop (ID), and also shifts the register contentsdown one unit. Input "b" enables 
one of the inputs to the bottom flip-flop (2D), andalso shifts the register contents 
up one unit. Input "c" loads all four flip-flops in parallel (3D). Input "d" is a 
common reset. The output delay indicator is used because thesearemaster-slave 

flip-flops. 





+m 








-m 


=9. 


+ 1 




CI 


= 0, 


-1 




R 




J" 




D 1 


FF 

(1) " 


+T 




°l 


FF 
(21 " 


+n 




°1 


FF 
(4) " 


+n 




D 1 


FF 
(8) ' 


+n 



Counter Control Block used to show common inputs to aPresettable Decade 
Up/Down Counter. Notice that "+m" means count up (increment the count) by 
"m;" "-m" means count down by "m." Note: if m=1, it may be omitted. Since 
the D-type flip-flops are master-slave, the output delay indicator is used. The 
"=9, +1" and "=9, -1" notation defines when the carry and borrow outputs are 
generated. They also define it, as a decade counter; abinarycounterwould have 
carry indicatedwith "=15, +1." Flip-flop weighting is indicated in parenthesis. 
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16 
8 
4 
2 



AOO 



MEM 
XXX 



Read Only Memory (ROM) with 32 addresses. Address selection is determined 
by the five upper inputs which are decoded into 32 possible addresses (AOO 
through A31) corresponding to the weighting modifiers at the inputs. Input 
modifier G (pin 15) gates the outputs. Stored data will be read from the selected 
memory address if G is active (low). The output data pins (1 —7 and 9) are active 
low. The" — " indicator shows the 8 outputs arecapableof supplying low outputs 
only. A high output is usually supplied by a resistor to a "high" voltage. 



8-34. TROUBLESHOOTING (FAILURE ANALYSIS) 

8-35. Information to help locate a fault or trouble in the 5004A is given in the following 
material. 

8-36. Several troubleshooting aids are permanently built-in the 5004A. The SELF-TEST front 
panel switch is one. The main assembly (motherboard) NORMAL SERVICE switch is another. 
The front panel GATE lamp is another. The four-front panel seven-segment digit displays are 
another. The front panel UNSTABLE SIGNATURE is another. 

8-37. The front panel SELF-TEST switch operation is described in Section III of this manual. 
8-38. Troubleshooting Flowchart 

8-39. Figure 8-7, the troubleshooting flowchart may be used to locate a faulty component. 
A suggested sequence for troubleshooting is: 

a Perform the Operator's Self-Test (see in Section III). 

b. If the 5004A does not pass the Operators Self-test, perform the steps given in the trouble- 
shooting flowchart (Figure 8-7). 

8-40. Major Test Point Signatures 

8^1. Table 8-7 lists the signatures for the major test points. 

8-42.Troubleshooting Signatures with SELF-TEST and NORMAL/SERVICE 
Switches 

8^43. Table 8-2 is a listing of signatures taken from a correctly operating 5004A with a second 
correctly operating 5004A. These signatures may be used to locate the cause of a malfunction 
in a 5004A Signature Analyzer. To take most of the signatures listed requires that the top cover 
of the 5004A be removed. Refer to the disassembly procedures before attempting to remove the 
top cover. 

warning"! 

if the 5004a top cover is removed, dangerous voltages 
are exposed. only qualified electronic service tech- 
nicians should atrempt to service the 5004a with 
covers removed. 
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Table 8-1. Troubleshooting Signatures Major Test Points 



Test point* 


Location 


Signature 


NORMAL 


SERVICE ! 




U 25(11) 


C / ' C ' ' 
/ /-/ / /_/ 






U29(1) 


CUOLI 
-/ // / / 






U29{2) 


/_/ / o/:/ 






U29(3) 


t i 1 i ^ ID 






U29(4) 


IJ CI l 1 I 

#///!-/ / 






U9(5) 


C Ci CP 
SI 1 IZII 






U11(8) 


IJEISLI 


hP&F 




U7(4), U24(9) 


HCHF 


ISSP 




U24(13), U6(10) 


irri i ii i 
r "/ 1 


r-pi 1 c 



Test point numbers are shown on the schematic diagram for the 5004A. 



Figure 8-7. Troubleshooting Flowchart 
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8-44. DISASSEMBLY AND REASSEMBLY PROCEDURES 

8-45. To remove the 5004A covers, use the following procedure: 

| WARNING | 

WHEN THE COVERS ARE REMOVED FROM THE 5004A, LINE 
VOLTAGES WHICH ARE DANGEROUS AND MAY CAUSE SERIOUS 
INJURY WHEN TOUCHED. DO NOT REMOVE THE COVERS UN- 
LESS IT IS NECESSARY. 



1. Disconnect the power cable from the rear panel of the 5004A. 

2. Turn the 5004A over with the cable case down. Four screws are exposed. 

3. On the back panel of the 5004A loosen the two screws at the ends of the heat sink three 
or four turns (see Figure 8-2). 

NOTE 

DO NOT loosen the transistor retaining screws (see Figure 8-2). 

4. Remove the four screws near the four corners of the cabinet bottom. 

5. Hold the top and bottom covers together and turn the 5004A right side up. 

6. Carefully lift the top cover off. 





REGULATOR 
TRANSISTOR 
SCREWS 
(DO NOT 
LOOSEN) 



HEAT SINK SCREWS 



Figure 8-2. Heat Sink Screws Locations 



8-14 



Model 5004A 
Service 



NOTE 

If the heat sink on the rear panel is still holding the cover together, 
loosen the sink screws a few more turns. 

| warning"! 
be careful of exposed line voltage points. 

7. If necessary the bottom cover can be removed. 

8. To reassemble the 5004A reverse the preceding steps. 

8-46. Data Probe Disassembly and Reassembly 

8^7. To disassemble the data probe, use the following procedure. 

1. Disconnect the power cable from the 5004A. Remove the GND wire from the probe. 

NOTE 

Figure 6-7 shows the mechanical parts of the probe. Figure 8-7 shows 
the probe with its covers removed. 

2. Remove the probe tip by turning it with fingers counterclockwise. 

NOTE 

The red window has a projecting stud that fits in the body of the 
probe near the GND pin (off-set slightly). 

3. Carefully pull the red window off the probe tip. 

4. Slide the two half covers carefully off the probe printed circuit board. 

NOTE 

The two body shells interlock to cover the printed circuit board. 

5. Reverse the preceding steps to reassemble the data probe. 

8-48. Gating Signals Pod Disassembly and Reassembly 

8^49. To disassemble the gating signals pod, use the following procedure. 

1. Disconnect the power cable from the 5004A. 

NOTE 

Figure 6-7 shows the mechanical parts of the pod. Figure 8-7 shows 
the probe with its covers removed. 

2. Squeeze the ends of the pod test leads connector and pull the connector off the pod. 

3. Remove the four screws from the bottom cover of the pod, and carefully remove the 
top cover. The bottom cover can also be removed if necessary. 

NOTE 

The pod cable has a strain protector which fits in a slot in the covers 
of the pod. 

4. Reverse the above procedure to reassemble the pod. 
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8-50. BLOCK DIAGRAM DESCRIPTION 

8-51. In the following paragraphs a description of the 50O4A Signature Analyzer is given to 
match Figure 8-3 the block diagram in this section. A more detailed description of the 5004A 
is given in the paragraphs following the heading: CIRCUIT THEORY (PRINCIPLES OF OPER- 
ATION) (SCHEMATIC DIAGRAM DESCRIPTION). 

8-52. A 5004A Signature Analyzer requires four input signals: START, STOP, CLOCK, and 
DATA. START, CLOCK, and STOP inputs are applied to the 5004A through the GATING SIG- 
NALS POD. 

8-53. Data Signal Path. DATA input is through the DATA PROBE. Signals applied to the 
DATA PROBE are connected to dual paths which trigger at high and low voltage levels respec- 
tively. The output of these level detectors is at ECL level and drive a pair of ECL to TTL con- 
verters on the main assembly. A logic level detector across the ECL converters provides the 
drive for the logic level indicator at the data probe tip. The outputs of the ECL converters is 
translated from a possible three levels (high, bad (middle), and low) to standard high or low 
levels at the selected clock. (When a bad level appears at the input of the data probe, it is con- 
verted to whatever the previous data level was: (either high or low.) Data from the 3-to-2 level 
converter is applied to the pseudo-random word generator with corresponding gate and clock 
signals. For each different clocked data stream (series of bits) bracketed by a start and stop 
signal, a different word (signature) is generated by the word generator. Each signature is sent 
to the display latches which supply them to the decoder-driver and the signature comparator. 
The decoder-driver translates the signature to a special-form hexadecimal number which is 
applied to the display. Each succeeding signature is compared with the preceding signature 
in the signature comparator which will activate the UNSTABLE SIGNATURE lamp if two suc- 
ceeding signatures are different. The RESET function for the entire 5004A is part of the DATA 
probe. RESET is activated by a switch (labeled RESET) on the DATA probe. 



8-54. Clock, Start, and Stop Signal Paths 

8-55. External CLOCK, START, and STOP signals are applied to the 5004A through the gating 
signals pod. Input CLOCK, START, and STOP signals are eamplified, and connected to operator- 
controlled edge-select circuits. After edge-selection the CLOCK, START, and STOP signals are 
combined to form a gating (gate) control signal. (The external CLOCK signal is also buffered 
and used to time other sections of the 5004A.) The gate signal is presented on the front panel 
with a GATE indicator lamp. The gate signal is for on-off (start-stop) control of the word 
generator. 

8-56. Scan/Test Oscillator (Internal Clock) 

8-57. A .6 kilohertz signals is generated in the 5004A for display scan and test use. The scan 
signal controls switching the displays on and off (fast enough to be not noticeable) to lower 
power consumption and reduce the size of drive circuit components. In the SELF-TEST and 
NORMAL/SERVICE (troubleshooting) modes the internal test signal is used as a substitute for 
the external clock normally applied to the gating signals pod. 



8-58. Self-Test 

8-57. Part of the 5004A is a circuit used only for self-test of the signature analyzer. The self- 
test function is controlled by a front panel switch. In the self-test mode special signatures are 
generated using the internal test signal frequency divider output (ROM). If there is a defect in 
the 5004A the self-test signature will not be correct. 
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8-60. Display Scan and Comparator Strobe 

8-61. The clock signal is used to time both the display scan and signature compartor strobe 
circuits. The digit display lamps are enabled less than full-time to conserve power. 

NOTE 

The NORMAL/SERVICE switch is separate but related to the front 
panel SELF-TEST switch. 

8-62. Service (Troubleshooting) Mode 

8-63. On the main assembly of the 5004A a two-position switch, labeled NORMAL/SERVICE, 
can be used during fault locating (troubleshooting) procedures if the 5004A is not operating 
correctly. 

8-64. Power Supply 

8-65. Alternating current line supply (mains) voltage is converted to the two positive and 
negative regulated direct current voltages required in the 5004A by the power supply circuit. 

8-66. CIRCUIT THEORY (PRINCIPLES OF OPERATION) 

8-67. The following paragraphs give the circuit theory (principles of operation) for the 5004A 
Signature Analyzer to explain the schematic diagram. A previous section describes the 5004A at 
the block diagram level. This BLOCK DIAGRAM DESCRIPTION should be studied and learned 
before the following paragraphs are studied. 

8-68. Purpose of 5004A 

8-69. The 5004A Signature Analyzer is designed to be used in testing the correctness of oper- 
ation of certain complex digital logic electronic instruments or systems. A technique of testing 
called signature analysis is used with the 5004A and compatible instruments. Refer to the para- 
graph titled Signature Analysis in Section I for an explanation of signature analysis. 

8-70. Schematic Diagram 

8-71. The 5004A schematic diagram is presented with the four inputs on the left side, and the 
flow of signals is generally from the left to the right side where the output indicators are pre- 
sented. Outputs are four digits (seven-segment LED's) and two single-LED function/condition 
indicators. Refer to the schematic diagram notes for an explanation of the schematic symbol 
system used. The ac line power input and dual-voltage (regulated) power supply are on the lower 
left side of the schematic. 

8-72. Gating Signals Pod 

8-73. The gating signals pod is the input for the CLOCK, START, and STOP signals to the 
5004A. Requirements for these signals are given in Section I. A voltage regulator, U4, for -5.2V 
on the pod board reduces power dissipation in the main assembly. Amplifier, U1, is used as a 
voltage follower to provide the 1 .4-volt reference level for the three input amplifier-converters. 
All three input signals are each applied to three separate identical circuits. The input amplifier- 
converters produce high-speed complementary-output ECL-level signals for the main assembly. 

8-74. Edge Selection 

8-75. The three ECL-level pulse signals from the pod (START, STOP, and CLOCK) are applied 
separately to three front-panel switches which may be used to select the polarity of any input 
signal. Changing the polarity of a signal effectively selects the opposite edge of the input signal 
a? the control for that channel. 
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8-76. ECL-to-TTL Level Converters 

8-77. After the edge select switches the gating signals are applied to four separate ECL-to- 
TTL level converters. (The CLOCK signal is applied to two separate converters, U12A and 3 
for two separate paths.) The outputs of the START and STOP level converters are applied to 
latches which are controlled by the CLOCK signal. The latches outputs are applied to the gate 
control circuit. 



8-78. Gate Control 

8-79. The input START and STOP signals are processed in the gate control circuit to produce 
a definite time window during which data is received by the word generator (described later). 
Operation of the gate control circuit is described in the following paragraph. 



8-80. State Diagram 

8-81. Figure 8-4 is a state diagram of the functioning of the gate control circuits. NOTE: Posi- 
tive-true logic is used. The INITIAL state normally occurs: when the 5004A has power switched 
on, or when the data probe RESET switch is pressed, or when a STOP and START pulse are re- 
ceived in RUN mode. In the INITIAL state, if START is the state will change to ARMED. In 
the ARMED state the 5004A is ready to receive a START pulse and proceed to either RUN mode. 
(Note that if a STOP pulse is received, the state will be intermediate RUN; and to progress to 
full RUN, STOP must be 0.) From full RUN the state will return to INITIAL if START and STOP 
pulses are received. If START remains at and a STOP pulse is received, the state returns to 
ARMED. The HOLD state occurs when the HOLD switch is in and a STOP pulse is received in 
the full RUN mode. In the HOLD state, the data probe RESET switch must be pressed to return 
to the INITIAL state. All modes except HOLD have no-change conditions. For example in the 
ARMED state if the START line remains at 0, the 5004A will not change to RUN. With proper 
START, STOP, and CLOCK signals the gate control proceeds through the states repetitively. 
The gate control circuit output starts and stops the word generator, and provides the on-off 
control of the GATE lamp to show when the START and STOP signals are received and 
implemented. 

8-82. Data Signal Flow 

8-83. In normal operation, data signals from the unit being tested are applied to the 5004A 
high-speed data probe. The data probe (A3) discriminates whether the input TTL level is high 
or low or bad (middle level). If the input level is high it is detected by U1A, if it is low it is de- 
tected by U1B. The input signal is converted to a pair of two-line differential (complementary) 
ECL signals and sent to the main assembly. At the input to the main assembly the data signal 
is converted from a pair of two-line (differential) ECL signals to a pair of signals at TTL level. 

8-84. The pair of data signals at pins 6 and 12 of U11 (A and B) are applied to the data latch, 
U9. If the data input signal is a high level or a low level i tis clocked out of the data latch on 
pin 5. If it is a bad (middle) level signal the previous level signal is clocked out of the data 
latch. (A bad level appears as tow lows at the U9J and K inputs.) 

8-85. I n the main assembly the data TTL signals at the junction of R37 and R38 are applied to 
U20, a logic level detector. The detector responds to the combined TTL level (or pulses) of the 
input signal, and it controls the indication of the logic level indicator lamp, DS1, in the data 
probe. The two TTL data signals are applied to the data latch, J9. Data from U9(5) is applied to 
U6(5), an "exclusive-OR" gate. This is the input of the pseudo-random word generator. 
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Figure 8-4. Gate Control State Diagram 



8-86. Pseudo-Random Word Generator (Data Signal Path Continued) 

8-87. The pseudo-random word generator is the central principle of the signature analysis 

method. A shift register with some outputs fed back is used to generate a pseudo-random word 

(signature) output. Input data goes through U6 to shift register U21. From U21(13) the data 

goes to U24(1 and 2) input. One output from U21 (pin 12) and three outputs from U24 (pins3, 6, 

and 13) are fed back to the U6 inputs to combine with the input data and modify the resultant 

output of the shift registers. The outputs of the two shift registers (U24and U21) are the unique 
^signatures. 
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8-88. Display Control (Data Signal Path Continued) 

8-89. The 16-line signature output of the word generator is applied to the inputs of registers 
U15, U16, U13, and U14 which drive U19 amemory used as acharacter decoder. The output of 
U19 is applied to the four LED seven-segment digits on the display assembly. 



8-90. Signature Comparator (UNSTABLE Signature Lamp) 

8-91. As each signature is applied to the character decoder, U19, it is also stored in memory 
U22. When the next signature is received it is compared with the previous signature in U23. If 
the two signatures are different, U23 outputs a pulse to U7A which is sent to pulse-on the UN- 
STABLE SIGNATURE lamp on the display assembly, A2. If succeeding signals are identical, 
U23 does not send a pulse to the lamp. The comparator receives a low-frequency strobe signal 
from U18B which controls the timing of a store and compare cycle. 

8-92. Scan/Test Oscillator 

8-93. U28 is a low-frequency (.6 Khz) square wave oscillator. The output of U28 is used for 
the test circuit and to scan the displays. 

8-94. Display Scan 

8-95. The front-panel-swiched self-test circuit includes U27, U25, U29, and U17. The four-bit 
counters, U27 and U25 are cycled by a signal from the self-test oscillator, U28, through U26. 
Outputs of U27 and U26 address memory U29 which supplies START and STOP signals in the 
self-test mode. All possible states of the gate control circuit are exercised in each self-test cycle 
to check proper operation. Self-test signals are applied to the inputs of the 5004A to allow all 
circuits to be tested. Part of the test besides specific signatures is to apply trash to U1 7 which 
will exercise all seven segments of each display digit. 

8-98. NORMAL/SERVICE Test Switch 



8-99. The NORMAL/SERVICE test switch on the main assembly allows all feedback paths 
in the 5004A to be opened for complete signature analysis testing, with a second 5004A Signa- 
ture Analyzer. (Refer to the troubleshooting procedures in this section.) 

8-100. INPUT SIGNAL TIMING 



8-101. Figure 8-5 shows the timing relationship between the input, CLOCK, START, DATA, 
and STOP signals. The diagram shows that the START signal must transition from low to high 
before the gate will open, and data in the middle level is accepted as the preceding condition. 
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Figure 8-5. Input Signals Timing 
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SCHEMATIC DIAGRAM NOTES 



Resistance in ohms, capacitance in picofarads, inductance in millihenries unless other- 
wise noted. 

* Asterisk denotes a factory-selected value. Value shown in typical. Part may be omitted. 

O Tool-aided adjustment. O Manual control. 

I Encloses front-panel caption. 
>- -i 

Encloses rear-panel caption. 
Encloses interior or printed-circuit board caption. 
. Circuit assembly borderline. 

Other assembly borderline. Also used to indicate mechanical interconnection (ganging). 

Wiper moves toward CW with clockwise rotation of control (as viewed from shaft or 
knob). 

Lettered Test Point. 
No measurement aid provided. 



•^aY Numbered Test Point. 
jP Measurement aid provided 



_L A direct conducting connection to the earth, or a conducting connection to a structure 

~ that has a similar function (e.g., the frame of an air, sea, or land vehicle). 

/h A conducting connection to a chassis or frame. 

^ Common connections. All like-designated points are connected. 



3/ / 2/ Indicates multiple paths represented by only one line. Letters or names identify individual 
A paths. Numbers indicate number of paths represented by the line. 

Integrated Circuit Power Terminals 

Unless noted otherwise*, +5 volts is applied to each integrated circuit as given below: 



14-Pin Units 


Power 


16-Pln Units 


Pin 14 


+5V 


Pin 16 


Pin 7 


Return 


Pin 8 


Exceptions 
U25, U26, U27 


Pin 14 


+5V 


Pin 10 


Return 



NOTE 

Several integrated circuits use the -5.2V power. The -5.2V pins are 
shown on the schematic diagram. 



Figure 8-6. Schematic Diagram Notes 
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Test point symbols. Stars are numbered or lettered for easy correlation 
of schematic diagrams, procedures, and locator illustrations. 



Interconnection information. 



Arrow connecting star to meas 
urement point signifies no 
measuring aid provided. 



Assembly part number 
Assembly name 
Assembly designation 
Stage name 



Star shown connected to 
circuit signifies measuring aid 
(metal post, circuit pad, etc.) 
provided. 



Plug-in connection information. 
Socket designation for A2 assembly. 




J3 not mounted 
on assembly A2 
(or chassis). 



Non-plug-in 
connection 
information. 
Solder point 
named. 



REFERENCE DESIGNATION 



Conducting connection 
to chassis or frame. 



Connector symbols within the 
borderlines of circuit assemb- 
lies signify connections to the 
assembly which are separate from 
those made through the integral 
plug part of the assembly. 



NO PREFIX 


A2 ASSY 


A2 


CI 


J3 


Ql 


XA2 


Rl 



DELETED: 



Value selected for best operation. 
Value shown is average or most 
commonly selected value. 
Asterisk indicates factory 
selected component. 



Reference designators deleted 
by circuit changes are listed 
here. 




Assembly reference designator(s). 



List of all the reference desig- 
nations on the diagram. 



Figure 8-6. Schematic Diagram Notes (Continued) 
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Figure 8-7. Probe and Pod (A3 and A4) Component Locations 
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Hewlett-Packard South Alnca 

(Pty I. Ltd 
P Box 120 

Howard Place, Cape Province 7450 
Pine Park Center Forest Drive. 
Plnelands. Cape Province. 7405 
Tel 53-7955 thu 9 
Telex 57-0006 
Hewlett-Packard South Alnca 

(Ply.). Lid 
P.O. Box 37099 
Overpon, Durban 4067 
641 Ridge Road. Durban 
Durban, 4001 
Tel: 88-7478/9 
Telex 6-7954 
Cable HEWPACK 



TAIWAN 

Hewlett-Packard Far East Ltd . 

Taiwan Branch 

39 Chung Shiao West Road 

Sec 1. 7th Floor 

Taipei 

Tel 3819160-4 (5 Lines) 
Telex: 21824 HEWPACK 

Came hewpack taipei 

Hewlen-Packard Far East Ltd 
Taiwan Branch 

68-2. Chung Cheng 3rd Road 
Kaohaiung 

Tel (07) 242318-Kaohsiung 
Analytical Dnly 

San Kwang Instruments Co Ltd 
No 20. yung Sui Road 
Taipei 100 
Tel 3715171-4 (5 lines) 
Telex 22894 SANKWANG 
Cable SANKWANG TAIPEI 
TANZANIA 
Medical Only 

International Aeradio (E A ) Ltd 
P Box 861 
Dareaaalaam 

Tel 21251 Ext 265 
Telex 41030 

THAILAND 

UNIMESA Co Lid 
Elcom Research Building 
Bangiak Sukumvit Ave 
Bangkok 

Tel 932387. 930338 
Cable UNIMESA Bangkok 

UGANDA 

Medical Only 

international AeradiolE A ) Lid 

P Box 2577 

Kampala 

Tel 54388 

Cable IN7AERI0 Kampala 
ZAMBIA 

R J Tilbury (Zamtt'ai Lid 
P Box 2792 
Lusaka 

Tel 73793 

Cable ARJAYTEE Lusaka 



OTHER AREAS NOT LISTED, CONTACT: 

Hewlett-Packard intercontinental 

3200 Hillview Ave 

Palo Alto Calilomia 94304 

Tel (415) 493-1501 

TWX 910-373-1267 

Cattle HEWPACK Palo Alto 

Telex 034-8300 . 034-8493 



CANADA 

ALBERTA 

Hewlett-Packard (Canada) Ltd. 
11620A - 168 Street 
EdmontonTSM 3T9 
Tel: (403) 452-3670 
TWX 610-831-2431 EDTH 
Hewlett-Packard (Canada) Ltd. 
915-42 Ave S.E. Suite 102 
Calgary T2G 1Z1 
Tel: (403) 287-1672 
Twi: 610-821-6141 



BRITISH COLUMBIA 

Hewlett-Packard (Canada) Ltd 
837 E Cordova Street 
Vancouver V6A 3R2 
Tel (604) 254-0531 
TWX 610-922-5059 VCR 



MANITOBA 

Hewlett-Packard (Canada) Ltd 
513 Century St 
St James 

Winnipeg R3H 0L8 

Te! (204)- 786-7581 
TWX 610-671-3531 



NOVA SCOTIA 

Hewlett-Packard (Canada) Lid 
800 Windmill Road 
P Box 9331 
Dartmouth B2Y 3Z6 

Tel (902) 469-7820 
TWX 610-271-4482 HFX 



ONTARIO 

Hewlen-Packard (Canada) Lid 
1 785 Woodward Di 
Ottawa K2C 0P9 
Tel (613) 225-6530 
TWX 610-562-8968 
Hewlen-Packard (Canada) Lid 
5877 Goreway Drive 
Misslssauga L4V 1MB 
Tel (416) 678-9430 
TWX 610-492-4246 



QUEBEC 

Hewlett-Packard (Canada) Lid 
275 Hymus Blvd 
Pointe Claire H9R IG7 

Tel (514) 697-4232 
TWX 610-422-3022 
TLX 05-821521 HPCL 



FOR CANADIAN AREAS NOT LISTED: 

Contact Hewlen-Packard (Canada) 
Ltd in Mississauga 



CENTRAL AND SOUTH AMERICA 



ARGENTINA 

Hewlen-Packard Argentina 

S.A. 

A». Leandro N. Alem 822 - 12° 
1001Bu«noa Aires 

Tel: 31-6063.4,5.6 and 7 
Telex. Public Bootti ff 9 
Cattle: HEWPACK ARG 

BOLIVIA 

Stamttuk S MaTk (Bolivia) Ltda 
Av. Mariscal, Santa Cruz 1342 
La Paz 

Tel: 40626, 53163, 52421 
Telex: 3560014 
Cattle: BUKMAR 

BRAZIL 

Hewlett-Packard do Brasil 
I E C Llda. 

Avenida Rio Negro. 980 
Alphaviile 

06400 Baruena Sao Paulo 
Tel: 424-2148/9:429-2118/9 
Hewlett-Packard do Brasil 
f.E.C. Ltda. 
Rua Padre Chagas. 32 
90000-Porto Alegre-RS 
Tel: (0512) 22-2998, 22-5621 
Cattle: HEWPACk poho Alegre 



Hewlett-Packard do Brasil 
I E C Ltda. 

Rua Siqueira Campos. 53. 4* 
andar-Copacabana 
20000-Rio de Janelro-GB 
Tel: 257-80-94-D0D (021) 
Telex 391-212-1905 HEWP-BR 
Cattle: HEWPACK 
Rio de Janeiro 

CHILE 

Calcagm y Metcalfe Ltda 
Alameda 580-01 807 
Casilla21l8 
Santiago, 1 
Tel 398613 

Telex 3520001 CALMET 

Cable CALMET Santiago 
Medical Only 

General Machinery Co . Ltda 

Paraguay 494 

Casilla 13910 

Santiago 

Tel 31123. 31124 

Cable GEMCO Sanliago 



COLOMBIA 

Instfumenlacidn 

Henrik A Langebaek & Krer s A 
Carrera 7 No 48-75 

Apartado Aereo 6287 
Bogota, I D E 

Tel: 69-88-77 
Cable AARIS Bogota 
Telex 044-400 

COSTA RICA 

Cientrtrca Costamcense S A 
Calle Central. Avenidas I y 3 
Apanado 10 i 59 
San Jose 

Tel 21-86-13 

Cable: GALGUR San Jose 

ECUADOR 

Medical Only 

A F Vrscaino Compania Ltda 
Av Rio Amazonas No 239 
P Box 2925 
Quito 

Tel 242-150.247-033/034 
Cable: Astor Durto 



Calculators Only 

Computadoras y Equipos 

Elenrdnicos 

P Box 2695 

990 Toledo (y Cordero) 

Quito 

Tel 525-982 

Telex- 02-2113 Sagita Ed 

Cable Sagita- Quito 

EL SALVADOR 

Instrurrjentacron y Procesamienlo 

Electronico de el Salvador 
Bulevar de los Heroes 11-48 
San Salvador 
Tel 252787 

GUATEMALA 

IPESA 

Avenida La Reforma 3-48 
Zona 9 

Guatemala City 

Tel: 63627, 64786 
Telex 4192 Teietro Gu 



MEXICO 

Hewlen-Packard Mexrcana 
S A de C V 

Torres Aflalid No 21 11 Piso 
Col del vaile 
Mexico 12. D F 

Tel (905) 543-42-32 
Telex 017-74-507 

Hewlen-Packard Mexicana. 
S A fle C V 

Ave Conshtucidn No 2184 
Monterrey N L 

Tel 48-71-32 48-71-84 
Telex 038-843 

NICARAGUA 

Roberto Teran G 
Apanado Postal 669 
Edificro Teran 
Managua 

Tel 25114. 23412.23454 
Cable ROTERAN Managua 

PANAMA 

Elecudmco Balboa S A 
P.O Box 4929 
Calle Samuel Lewis 
Cuidad de Panama 

Tel 64-2700 

Telex 3431103 Curunda, 

Canal Zone 
Cable ELECTRON Panama 



PARAGUAY 

Z J Melamed S R.L 
Divisidn Aparatos y Equipos 

Medicos 
Oivisidn Aparatos y Equipos 

Cienrificos y de Investigacidn 
P Box 676 
Chile-482, Edificio Victoria 
Asuncion 
Tel 4-5069. 4-6272 
Cable RAMEL 

PERU 

Compaflla Electro Medica S A 
Los Flamencos 145 
San Isrdro Casilla 1030 
Lima 1 
Tel 41-4325 
Cable ELMED Lima 

PUERTO RICO 

Hewlen-Packard Inler-Americas 
Puerto Rico Branch Office 
Calle 272. Urb Country Club 
Carolina 00639 

Tel (809) 762-7355/7455/7655 
Telex HPIC-PR 3450514 



URUGUAY 

Paolo Ferrando S A 
Comerctal e Industrial 
Avenida Halia 2877 
Casilla de Correo 370 
Montevideo 
Tel 40-3102 

Cable RADIUM Montevideo 

VENEZUELA 

Hewlen-Packard de Venezuela 
C » 

Apanado 50933 Caracas 105 

Edilicio Segre 

Tercera Transversal 

Los Ruices Norte 

Caracas 107 

Tel 35-01-07 35-00-84 

35-00-65, 35 00- 31 
Telex 25146 HEWPACK 
Cable HEWPACK Caracas 



FOR AREAS NOT LISTED, CONTACT: 

Hewlen-Packard 
Inter-Americas 
3200 Hillview Ave 
Palo Alto. Calilomia 94304 
Tel: 1415) 493-1501 
TWX 910-373-1260 
Cable HEWPACK Palo Alto 
Telex 034-8300. 034-8493 



EUROPE, NORTH AFRICA AND MIDDLE EAST 



AUSTRIA 

Hewlett- Packard Ges.m.b.H 
Handelskai 52 
P box 7 
A- 1205 Vienna 
Tel: (0222) 35 16 21 10 27 
cable: HEWPAK Vienna 
Telex: 75923 hewpak a 

BELGIUM 

Hewlett-Packard Benelux 
S A 7N.V 

Avenue de Col-Vert, 1 , 
(Groenkraaglaan) 
6-1170 Bruaaele 
Tel: (02) 672 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 paloben bru 

CYPRUS 

Kypronics 

19, Gregorios & Xenopoulos Rd 
P.O. Box 1152 
CY-Nlcosla 

Tel: 45628/29 

Cable: KYPRONICS PANDEHIS 
Telex: 3018 

CZECHOSLOVAKIA 

Vyvojova a Provozni Zakladna 
Vyzkumnych Ustavu v Bechovicich 
CSSR-25097 

Bschovlce u Prahy 

I el: 89 93 41 
Telex: 121333 

DDR 

Entwicklungslabor der TU Dresden 
Forschungsinstitut Meinsberg 
OOR-7305 

Waldheim/Melnsberg 
Tel 37 667 
Telex: 518741 
Firma Forgber 
Schiegfllstrasse 15 
1040 Berlin 
Tel: 28 27 411 
Telex 112889 
DENMARK 

Hewletl-packard A/S 
Datavei 52 
OK-3460 Blrkered 
Tel: (02) 81 66 40 
Cable HEWPACK AS 
Telex: 166 40 hpas 
Hewlett-Packard A/S 
Navervei 1 

DK-8600 Silkeborg 
Tel: (06) 82 71 66 
Telex: 166 40 hpas 
Cable: HEWPACK AS 

FINLAND 

Hewlett-Packard 0Y 
Nahkahousuntie 5 
P.O. Box 6 

SF-00211 Helsinki 21 
Tel: 6923031 

Cable: HEWPACKOY Helsinki 
Telex: 12-1563 

FRANCE 

Hewlett-Packard France 
Quartier de Courtaboeuf 
Boile Postale No 6 
F-91401 Oraay Cedex 
Tel: (1) 907 78 25 
Cable: HEWPACK Orsay 
Telex: 600048 
Hewlett-Packard France 
Le Saquin' 

Chemin des Mouilles 
Boite Postale No 12 
F-69130 Ecully 
Tel: (78) 33 81 25, 
Cable: HEWPACK Eculy 
Telex: 310617 



Hewlett-Packard France 
Agence Regionale 
Pdricentre de la Cepiere 
Chemin de la Cepiere. 20 
F-31300 Toulouaa-Le Mlrall 
Tel:(61) 40 11 12 
Cable: HEWPACK 51957 
Telex: 510957 
Hewlett-Packard France 
AQence Regionale 
Adroport principal de 
Marseille-Marignane 
F-13721Marignane 
Tel: (91) 89 12 36 
Cable: HEWPACK MARGN 
Telex: 410770 
Hewlett-Packard France 
Agence Regionale 
63. Avenue de Rochester 
Bdlte Postale 
F -35014 Rannaa CMn 
Tel: (99) 36 33 21 
Cable: HEWPACK 74912 
Telex: 740912 
Hewlett-Packard France 
Agence Regionale 
74. Allele de la Robertsau 
F-67000 Stratbourg 
Tel: (88) 35 2 3 20/21 
Telex: 890141 
Cable: HEWPACK STRBG 
Hewlett-Packard France 
Agence Regionale 
Centre Vauban 
201. rue Colbert 
Entree A2 
F- 59000 Lille 
Tel: (20) 51 44 14 
Telex: 820744 

GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 

Vertriebszentrale Frankfurt 

Bernerstrasse 117 

Posltach 560 140 

0-6000 Frankfurt 56 

Tel (0611) 50 04-1 

Cable: HEWPACKSA Franklurt 

Telex: 04 13249 hpttmd 

Hewlett-Packard GmbH 

Technisches Buero Bdblingen 

Herrenbergerstrasse 110 

0-7030 Bdblingen, Wumemberg 

Tel: (07031) 667-1 

Cable: HEPAK Boblingen 

Telex: 07265739 bbn 

Hewlett-Packard GmbH 

Technisches Buero Ousseldorf 

Emanuel-Leutze-Str 1 (Seestern) 

D 4000 Ousseldorf 

Tel: (0211) 59 71-1 

Telex: 085/86 533 hpdd d 

Hewlett-Packard GmbH 

Technisches Buero Hamburg 

Wendenstrasse 23 

0-2000 Hamburg 1 

Tel: (040) 24 13 93 

Cable: HEWPACKSA Hamburg 

Telex: 21 63 032 hphh d 

Hewlett-Packard GmbH 

Technisches Buero Hannover 

Am Grossmarkl 6 

0-3000 Hannover 91 

Tel: (0511) 46 60 01 

Telex: 092 3259 

Hewlett-Packard GmbH 

Technisches Buero Nuremberg 

Neumeyer Str. 90 

O-8500 Nuremberg 

Tel (0911) 56 30 83/85 

Telex. 0623 860 



Hewlett-Packard GmbH 
Technisches Buero Munchen 
Unterhachinger Strasse 28 
ISAR Center 
0-8012 Oltobrunn 
Tel: (089) 601 30 61/7 
Cable: HEWPACKSA Munchen 
Telex: 0524985 
Hewlett-Packard GmbH 
Technisches Buero Berlin 
Keith Slrasse 2-4 

0- 1000 Berlin 30 
Tel: (030) 24 90 86 
Telex: 18 3405 hpbln d 

GREECE 

Kostas Karayannis 
18, Ermou Street 
GR Athens 126 
Tel: 3237731 
Cable RAKAR Athens 
Telex 21 59 62 rkar gr 
Analytical Only 
TNTEC0' 

G. Papatnanassiou & Co 
Marm 17 

GR - Athena 103 

Tel: 522 1915 
Cable: INTEKNIKA Athens 
Telex: 21 5329 INTE GR 
Medical Only 
Technomed Hellas Ltd 
52,Skou>a Street 
GR - Athena 135 
Tel: 362 6972. 363 3830 
Cableetalak athens 
Telex 21-4693 ETAL GR 

HUNGARY 
MTA 

Muszerugyi es Merestechnikai 

Szolgalata 

Lenin Krt 67 

1391 Budapest VI 

Tel 42 03 38 

Telex: 22 51 14 

ICELAND 

Medical Only 

Elding Trading Company Inc. 
Hatnarhvoli - Tryggvatotu 
IS-Reykjavik 
Tel: 1 58 20 

Cable: EL0ING Reykiavik 
IRAN 

Hewlett-Packard Iran Ltd 

No 13, Fourteenth St 

Miremad Avenue 

P Box 41/2419 

IR-Tehran 

Tel: 851082-7 

Telex: 213405 H£WP IR 

IRELAND 

Hewlett-Packard Lid 
King Street Lane 
GB-Wlnnersh.Wokingham 

Berks, RG11 5AR 
Tel: (0734) 78 47 74 
Telex: 847178 

ITALY 

Hewlett-Packard Italians S p A 
Casella postale 3645 

1- 20100 Mllnno 

Tel: (2) 6251 (10 lines) 
Cable. HEWPACKIT Milano 
Telex: 32046 

Hewlett-Packard Italiana S p A 
Via Pietro Maroncelli 40 
(ano Via Visentin) 
1-35100 Padova 
Tel (49) 66 48 88 
Telex: 41612 Hewpacki 



Medical only 

Hewlett-Packard Italiana 5 p A. 
Via d'Aghiardl. 7 
1-56100 Pisa 
Tel: (050) 2 32 04 
Telex: 32046 via Milano 
Hewlett-Packard Italiana s.p.A. 
Via G. Armellini 10 
1-00143 Roma 
Tel (06) 54 6 9 61 
Telex: 61514 

Cable: HEWPACKIT Roma 
Hewlett-Packard Italiana 5 p A 
Via San Quintino. 46 
1-10121 Torino 
Tel: (011) 52 82 64/54 84 68 
Telex: 32046 via Milano 
Medical/Calculators Only 
Hewlett-Packard Italiana S p A 
Via Principe Nicola 43 G/C 
1-95126 Catania 
Tel (095) 3 7 5 04 
Hewlett-Packard Italiana S.p.A 
Via Amerigo Vespucci, 9 
1-80142 Napoll 
Tel: (081) 33 77 11 
Hewlett-Packard Italiana S p A 
Via E Masi, 9/B 
1-40137 Bologna 
Tel: (051)30 78 87 

KUWAIT 

Al-Khaidiya Trading A 

Contracting Co 
P.O. Box 830 
Kuwait 
Tel: 42 49 10 
Cable: VISCOUNT 

LUXEMBURG 

Hewlett-Packard Benelux 
S A /N V 

Avenue du Col-Vert. 1. 
(Groenkraaglaan) 
6-1170 Brussels 
Tel: (02)672 22 40 
Cable PALOBEN Brussels 
Telex 23 494 

MOROCCO 

Gerep 

190, Blvd Brahim Roudani 
Casablanca 

Tel: 25-16-76/25-90-99 
Cable: Gerep-Casa 
Telex: 23739 

NETHERLANDS 

Hewlett-Packard Benelux N V 

Van Heuven Goedhartlaan 121 

P.O. 60X667 

NL- Amatelveen 1134 

Tel: (020) 47 20 21 

Cable: PALOBEN Amsterdam 

Telex: 13 216 hepa nl 

NORWAY 

Hewlett-Packard Norge A/S 
Nesveien 13 
Box 149 

N-1344 Heelum 
Tel: (02) 53 83 60 
Telex: 16621 hprras n 

POLAND 

Biuro Informacji Technicznej 
Hewlett-Packard 
Ul Stawki 2 6P 
00-950Waraaw 

Tel: 39 67 43 

Telex: 81 24 53 hepa pi 



UNIPAN 

Zaklad Doswiadczalny 
Budowy Aparatury Naukowej 
Ul Krajowe| Rady 

Narodowei 51/55 
00-800 Warsaw 
Tel: 20 62 21 
Telex: 81 46 48 
Zaklady Naprawcze Sprzetu 

Medycznego 
Plac Komuny Paryskiej 6 
90-007 Lodi 
Tel: 334-41. 337-83 

PORTUGAL 

Telectra-Empresa Tecnica de 

Equipamentos ElecUicos S a r.l 

Rua Rodrigo da Fonseca 103 

P.O. Box 2531 

P Lisbon 1 

Tel: (19 ) 68 60 72 

Cable: TELECTRA Lisbon 

Telex: 12598 

Medical only 

Mundinter 

Intercambio Mundial de Comercio 
Sari. 

Av A A de Aguiar 138 

P.O. Box 2761 

P - Lisbon 

Tel: (19) 53 21 31/7 

Cable: INTERCAMBIO Lisbon 

RUMANIA 

Hewlett-Packard Reprezentanta 
BO.N. Balcescu 16 
Buchareet 

Tel 158023/138885 
Telex: 10440 
II R U C 

Intreprinderea Pentru 

Intretinerea 
Si Repararea UMaielor de Calcul 
B-dul prof Oimitne Pompei 6 
Buchareet-Sectorul 2 
Tel: 12 84 30 
Telex: 01183716 

SAUDI ARABIA 

Modern Electronic Establishment 
King Abdul Aziz str. (Head office) 
P.O. Box 1228 
Jeddah 

Tel: 31173-332201 
Cable: ELECTRA 

P Box 2728 (Service center) 
Riyadh 

Tef 62596-66232 
Cable: RA0JFC0 

SPAIN 

Hewlett-Packard Espanoia. SA. 
Jerez No 3 
E Madrid 16 

Tel:! I! 458 26 00 (10 lines) 
Telex: 23515 hpe 
Hewlett-Packard Espanoia. S.A. 
Milanesado 21-23 
E -Barcelona 17 
Tel (3) 203 6200 (5 lines) 
Telex: 52603 hpbe e 
Hewlett-Packard Espanoia, S A 
Av Ramon y Cajal 1-9" 
(Edificio Sevilla I) 
E Seville 5 
Tel: 64 44 54/58 

Hewlett-Packard Espanoia S.A 
Editicio Albia II 7° B 
E Bilbao- 1 

Tel: 23 83 06/23 82 06 



Calculators Only 

Hewlett-Packard Espanoia S.A 

Gran Via Fernando El Catdlico. 67 

E-Valencle-8 

Tel: 326 67 28/326 85 55 

SWEDEN 

Hewlett-Packard Sverige AB 

Enighetsvagen 3 

Fack 

S-161 20 Bromma 20 
Tel: (08 ) 730 05 50 
Cable MEASUREMENTS 

Stockholm 
Telex 10721 

Hewlett-Packard Svenge AB 

Frotalisgatan 30 

S-421 32 Vaetra Frdlunda 

Tel: (031) 49 09 50 

Telex: 10721 Via Bromma Office 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

Zurcherslrasse 20 

P.O. Box 307 

CH-8952 Schlleren-Zurich 

Tel: (01) 730 52 40 
Cable: HPAG CH 
Telex: 53933 hpag ch 
Hewlett-Packard (Schweiz) AG 
Chateau Bloc 19 
CH -1219 Le Llgnon-Geneva 
Tel (0221 96 03 22 
Cable: HEWPACKAG Geneva 
Telex: 27 333 hpag ch 

SYRIA 

Medical/Calculator only 

Sawah S Co 

Place Azme 

B P 2308 

SYR-Oamaacua 

Tel 16367, 19697, 14268 

Cable: SAWAH . Damascus 

TURKEY 

Telekom Engineering Bureau 

P.O. Box 437 

Beyogiu 

TR-tetanbul 

Tel: 49 40 40 

Cable: TELEMATI0N Istanbul 
Telex: 23609 
Medical only 

Muhendislik Kollektit Siiketi 

Adakale Sokak 41/6 

TR Ankara 

Tel: 175622 

Analytical only 

Yilmaz Ozyurek 

Mill! Mudalaa Cad No. 16/6 

Kizilay 

TR-Ankare 

Tel: 25 03 09 

Telex: 42576 Ozek tr 

UNITED KINGDOM 

Hewlett-Packard Ltd 
King Street Lane 
GB-Wlnnerah, Wokingham 
Berks. RG11 5AR 
Tel (0734) 78 4 7 74 
Cable: Hewpie London 
Telex:847178/9 

Hewlett-Packard Ltd 
'The Graftons" 
Stamford New Road 
GB-Altrlncham 
Cheshire WA14 IDQ 
Tel (061) 9289021 
Cable: Hewpie Manchester 
Telex 668068 



Hewlett-Packard Ltd. 
Lygon Court 
Dudley Road 
GB-Haleeowen. Worcs 
Tel: (021)550 9911 
Telex: 339105 

Hewlett-Packard Ltd 
Wedge House 
799, London Road 
GB-Thornfon Heath 

Surrey CR4 6XL 
Tel: (01) 5640103 
Telex: 946825 

Hewlett-Packard Ltd 
c/o Makro 

South Service Wholesale Centre 
Wear Industrial Estate 
Washington 

GB-New Town. County Ourham 
Tel: Washington 464001 ext 57/58 

Hewlett-Packard Ltd 
10, Wesley St 
GB-Caatleford 

West Yorkshire WF10 1AE 
Tel (09775) 50402 
Telex: 557355 

Hewlett-Packard Ltd 
1 . Wallace Way 
GB-Hltchln 
Herts 

Tel: (0462) 52824/56704 
Telex: 825981 

USSR 

Hewlett-Packard 

Representative Office USSR 

Pokrovsky Boulevard 4/17-KV 12 

Moscow 101000 

Tel:294-2024 

Telex: 7625 hewpak su 

YUGOSLAVIA 

Iskra-standard/Hewlett-Packard 
Miklosiceva 38/VII 
61000 Ljubljana 
Tel: 31 58 79/32 16 74 
Telex: 31300 



SOCIALIST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 

Hewlett-Packard Ges m b H 

P.O. Box 7 

A-1205 Vienna. Austria 
Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 

MEDITERRANEAN AND 

MIDDLE EAST COUNTRIES 

NOT SHOWN PLEASE CONTACT: 

Hewlett-Packard S.A. 
Mediterranean and Middle 
East Operations 
35. Kolokotroni Street 
Platia Kefallariou 
GR-Kifissia-Athens. Greece 
Tel: 8080337/359/429 

8081741/742/743/744 
Telex: 21-6588 
Cable HEWPACKSA Athens 

FOR OTHER AREAS 
NOT LISTED CONTACT 

Hewlett-Packard S A. 
7, rue du Bois-du-Lan 
P.O. Box 

CH-I217 Meyrin 2 - Geneva 

Switzerland 

Tel (022) 41 54 00 



UNITED STATES 



ALABAMA 

8290 Whitesburg Or.. S E 
P.O Box 4207 
Huntsville 35802 
Tel (205) 881-4591 
Medical Only 
228 w valley Ave 
Room 220 

Birmingham 35209 
Tel: (205) 942-2081 

ARIZONA 

2336 E Magnolia SI 
Phoenix 85034 
Tel (602) 244-1361 
2424 Easl Aragon Rd 
Tucaon 85706 
Tel (602) 294-3148 

-ARKANSAS 

Medical Service Only 
P.O. Box 5646 
Brady Station 
Little Rock 72205 
Tel: 1501) 664-8773 

CALIFORNIA 

1430 East Orangethorpe Ave. 
Fullerton 92631 
Tel: (714) 870-1000 
3939 Lankerstiim Boulevard 
North Hollywood 91604 
Tel (213) 877-1282 
TWX 910-499-2170 
6305 Arizona Place 
Los Angeles 90045 
Tel: (213) 649-2511 
TWX: 910-328-6147 
'Los Angeles 
Tel: (213) 776-7500 
3003 Scott Boulevard 
Santa Clare 95050 
Tel: (406 ) 249-7000 
TWX: 910-338-0518 



'Rldgecrest 

Tel (714) 446-6165 
646 W North Market Blvd 
Sacramento 95834 
Tel: (916) 929-7222 
9606 Aero Ofive 
P O Box 23333 
San Diego 92123 
Tel (714) 279-3200 

COLORADO 

5600 South Ulster Parkway 
Englewood 80110 
Tel" (303) 771-3455 

CONNECTICUT 

12 Lunar Orive 
New Haven 06525 
Tel: (203) 389-6551 
TWX: 710-465-2029 

FLORIDA 

P O Box 24210 
2806 W Oakland Park Blvd 
Ft. Lauderdale 33307 
Tel: (305) 731-2020 
'Jackaonville 
Medical Sen/ice only 
Tel (904) 725-6333 
PO Box 13910 
6177 Lake Etlenor Or 
Orlando 32809 
Tel (305) 859-2900 
P.O. Box 12826 
Penaacola 32575 
Tel: (904) 434-3081 

GEORGIA 

P.O. Box 105005 
Atlanta 30348 
Tel: (404) 955-1500 
TWX 810-766-4890 
Medical Service Only 
Augusta 30903 
Tel (404) 736-0592 

HAWAII 

2875 So King Street 
Honolulu 96814 
Tel: (808) 955-4455 



ILLINOIS 

5201 Tollview Or 
Rolling Meadows 60008 
Tel (312) 255-9800 
TWX: 910-687-2260 

INDIANA 

7301 North Shadeland Ave 
lndienepolls'46250 
Tel: (317)842-1000 
TWX: 810-260-1797 
IOWA 

1902 Broadway 
Iowa Cfly 52240 
Tel: (319) 338-9466 
Night: (319) 338-9467 

KENTUCKY 

Medical Only 
Atkinson Square 
3901 Atkinson Or , 
Suite 207 
Louisville 40218 
Tel (502) 456-1573 

LOUISIANA 

P.O. Box 840 

3239 Williams Boulevard 

Kennar 70062 

Tel: (504) 721-6201 

MARYLAND 

6707 Whitestone Boad 
Baltimore 21207 
Tel: (301) 944-5400 
TWX: 710-862-9157 
2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 

MASSACHUSETTS 

32 Hartwell Ave 
Lexington 02173 
Tel (617) 861-8960 
TWX 710-326-6904 



MICHIGAN 

23855 Research Orive 
Farmington Hills 48024 
Tel: (313) 476-6400 
TWX: 810-242-2900 

MINNESOTA 

2400 N Prior Ave 
Roeeville 55113 
Tel: (612) 636-0700 
TWX 910-563-3734 

MISSISSIPPI 
'Jackson 

Medical Service only 
Tel (601) 982-9363 

MISSOURI 

11131 Colorado Ave 
Kansas City 64137 
Tel (816) 763-8000 
TWX 910-771 2087 
148 Weldon Parkway 
Maryland Heights 63043 
Tel (314) 567-1455 
TWX: 910-764-0830 

NEBRASKA 

Medical Only 
7I7I Mercy Road 
Suite II0 
Omaha 68106 
Tel: (402) 392-0948 

NEW JERSEY 

W 120 Century Rd 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-4951 

NEW MEXICO 

P.O Box 11634 
Station E 

11300 Lomas Blvd N E 
Albuquerque 87123 
Tel: (505) 292-1330 
TWX 910-989-1185 
156 Wyatt Orive 
Las Crucea 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 



NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
201 South Avenue 
Poughkeepaie 12601 
Tel: (914 ) 454-7330 
TWX 510-248-0012 
39 Saginaw Drive 
Rochester 1 4623 
Tel (716)473-9500 
TWX: 510-253-5981 
5858 East Molloy Road 
Syracuse 13211 
Tel (315) 454-2486 
1 Crossways Park West 
Woodbury 11797 
Tel (516) 921-0300 
TWX 710-990-4951 
NORTH CAROLINA 
P0 Box 5188 
1923 North Main Street 
High Point 27262 
Tel: (919) 885-8101 

OHIO 

16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9431 
330 Progress Rd 
Dayton 45449 
Tel (513) 859-8202 
TWX: 810-474-2818 
1041 Kingsmill Parkway 
Columbus 43229 
Tel (614) 436-1041 

OKLAHOMA 

PO Box 32008 
Oklahoma City 73132 
Tel (405) 72U 0200 



OREGON 

1 7890 SW Lower Boones 

Ferry Road 
Tualatin 97062 
Tel- 1503) 620-3350 

PENNSYLVANIA 

1 1 1 Zeta Orive 

Pittsburgh 15238 

Tel: (412) 782-0400 

TWX 710-795-3124 

1 021 8th Avenue 

King of Prussia Industrial Park 

King of Prussia 19406 

Tel (215) 265-7000 

TWX 510 660-2670 

SOUTH CAROLINA 

6941-0 N Trenholm Road 
Columbia 29260 
Tel (803) 782 6493 

TENNESSEE 
'Knoxville 

Medical Services only 
Tel (615) 523-5022 

1473 Madison Avenue 
Memphis 38104 
Tel (901) 274-7472 

Naahville 

Medical Service only 
Tel: (615) 244-5448 

TEXAS 

P Box 1270 
201 E Arapaho Rd 
Richardson 75080 
lei (214) 231-6101 
P.O. Box 27409 
6300 Westpark Orive 
Suite 100 
Houalon 77027 
Tel: (713) 781-6000 
205 Billy Mitchell Boad 
San Antonio 78226 
Tel: (512) 434-8241 



UTAH 

2160 South 3270 West Stteel 
Salt Lake Ctty 84119 

Tel: (801) 487-0715 

VIRGINIA 

Medical Only 

P Box 12778 

No. 7 Koger Exec. Center 

Suite 212 

Norfolk 23502 

Tel:(804) 497-1026/7 

P.O.Box 9654 

2914 Hungary Springs Road 
Richmond 23228 
Tel: (804 ) 285-3431 

WASHINGTON 

Bellefield Office Pk 
1203-1 14th Ave S E 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2446 

•WEST VIRGINIA 

Medical/Analytical Only 
Charleston 

Tel: (304) 345-1640 

WISCONSIN 

9004 West Lincoln Ave 
West Allis 53227 
Tel: (414 ) 541-0550 



FOR U.S. AREAS NOT LISTED: 

Contact the regional office 
nearest you: Atlanta. Georgia 
North Hollywood, California. .. 
Rockville. Maryland. Rolling Meadows. 
Illinois Their complete 
addresses are listed above. 



'Service Only 



HEWLETT JlD. PACKARD 



MANUAL PART NO. 05004-90001 
Microfiche Part No. 05004-90002 



